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* STANOSTAMP | 


REG. U. S. PAT. OFF. no” 


Compounds 





Easy on the draw 


@ Shown above is the drawing operation used by the Lock cleaned until long after the drawing operation, there have 


Joint Tube Co., South Bend, Indiana, in the production of been no rusting troubles 


automobile Leerimmg Bear Jackets I Wo by -inc h draws are Whateve: your proble — wae — ind _ did this 


made on steel tubing midwest company that a Standard Oil lubrication special- 

Dissatisfied with the performance of a conventional ist can help you. He has a complete line of high quality 
drawing compound on this job, operators took the advice cutting oils to offer and the training and practical expe- 
of a Standard Oil lubrication specialist and switched to rience to apply them most effectively. You can get his 
STanostamMe C Compound help quickly and easily by phoning your local Standard 
Oii Company (Indiana) office. Or write: Standard Oil 


This product has met their needs on every count. It ha . : 
Company, 910 South Michigan Ave., Chicago 80, Illinois 


proved economical to use because operators have been 
able to mix it with water and soluble oil and apply that 
mixture in light coatings to the steel tubing. STANOSTAMP 
vided better protection for dic thus reducing 

are no made on over 2.000 piece before 


dies require polishing. Although the drawn pieces are not 


STANDARD OIL COMPANY | STANDARD ) ciicic:..) 


Final checking of a brazing fixture after" 
“spotting in” to the master. A bridge gage 
is used with a series of templates as shown. 


DIE SETS 


AND DIEMAKERS' SUPPLIES 


“jen 


High speed aircraft propeller on test 
stand—built from tools “spotted in” in 
o DANLY SPECIAL DIE SET. 


\ DANLY SPECIAL DIE SET, 46 by 140 
inches, used for both production and 
2 ‘ checking of aircraft propeller tools. 


DEPENDABLE FOR ACCURACY 


Here’s proof . . . this Danly Special Die Set is 
used by one of the country’s leading aircraft 
propeller manufacturers for “‘spotting in’ all 
conteur tools for a complete production line. 
Accuracy is a must because the tools, masters 
for duplicating planers and profilers as well as 
holding fixtures, must mate closely with the 
master pattern and with each other in the se- 
quence of operations. 

Dependable accuracy makes Danly Special bone 
Sets ideal for applications of this kind . 

rugged construction makes them last FE 
too, on any job. That’s why leading diemakers 
everywhere prefer Danly Die Sets! 


DANLY MACHINE SPECIALTIES, INC. 


2100 South iaramie Avenue * Chicago 50, Illinois 


DANLY SPECIAL DIE SET SERVICE 
iS FAST AND CON VENIENT— CALL 
YOUR NEAREST DANLY BRANCH 


*CHICAGO 50.2100 South Laramie Avenue 
*CLEVELAND 14. 1550 East 33rd Street 
*DAYTON 7. => SSC 3196 Delphos Avenue 
*DETROIT 16.1549 Temple Avenue 
*GRAND RAPIDS__._ 113 Michigan Street N.W. 
INDIANAPOLIS 4. = SCS «(West 10th Street 
*LONG ISLAND CITY i. 47-28 37th Street 
*LOS ANGELES 54 Ducommun Metals & Supply Co., 

4890 South Alameda 
MUWAUKES 2.111 East Wisconsin Avenue 
*PHILADELPHIA 40.511 W. Courtland Street 
*ROCHESTER 6 33 Rutter Street 





*indicates complete stock 





Built in the SEAGRAVE factory, 
especially for fire service, this pre 
cision built V-12 engine utilizes 
nickel alloyed iron blocks, heads 
and pistons produced by ALLYNE- 
RYAN FouNbDRY Co., Cleveland, 
Ohio. 


NICKEL-CONTAINING ALLOYS CONTRIBUTE to the de- 
pendability of SEAGRAVE Fire Apparatus used in more than 3,000 
cities from coast to coast. 


add strength and safety... 


cut bulk and deadweight... 


minimize maintenance 


This aerial ladder truck — the entire 
apparatus, including frame, engine, 
pumps, controls — exemplifies the type 
of complete product made by THE 
SEAGRAVE CORPORATION of Columbus, 
Ohio. 

With no need of surplus bulk for 
strength, nickel alloyed bronzes enable 
SEAGRAVE to produce fine-grained, 
pressure-tight, machinable castings not 
only for fittings and small vane type 
pumps that operate ladders, but also for 
cast parts in their heavy duty, 4-stage 
pumps that raise water pressures up to 
1000 p.s.i. 

Engine castings, including blocks, 
heads and cylinders are 
nickel alloyed cast 


specified in 
iron to obtain 
strength and wear-resistance along with 
machinability in all sections, thick or 
thin. 

Metai ladders and water tanks are 
fabricated from a low alloy highstrength 
steel containing nickel, to obtain maxi- 


mum weight reduction in these com- 
ponents without sacrificing strength or 
safety. Nickel alloyed steel of this type, 
produced under various trade names by 
leading steel companies, is used in strip 
form for ladders, and in sheets for the 
tanks. 

And the unexcelled mechanical prop- 
erties of case hardened nickel alloyed 
steel components in Timken rear axle 
units, complete with brake drums, con- 
tribute power-saving capacity to SEA- 
GRAVE apparatus. 

Nickel-containing alloys offer signifi- 
cant advantages wherever safety and 
dependability are essential. When you 
face a metal problem, send us the de- 
tails for our suggestions. 

At the present time, nickel is avail- 
able for end uses in defense and defense 
supporting industries. The remainder of 
the supply is available for some civilian 
applications and governmental stock- 
piling. 


67 WALL STREET 





THE INTERNATIONAL NICKEL COMPANY, INC. 
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Fully counterbalanced crankshaft—the ultimate in modern 


forging technique . . .Wyman-Gordon .. . crankshaft 


forging specialists since the introduction of the internal 


G 
wy 
wy) 
( w ) 


combustion engine . . . first to forge crankshafts with 


integrally forged counterweights 


Sams ood of the Industry for Whore iy Sato ive Ye 


WYMAN-GORDON 


FORGINGS OF ALUMINUM + MAGNESIUM » STEEL 
: Welieaseas MENS ellis sees 
HARVEY, ILLINOIS DETROIT, MICHIGAN 
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Model 7W Dynamatic Water-Cooled Coupling driving WATER-COOLED 
a wire machine which draws 7)" wi te 


22 wire to .070° in 


six dies. Power is derived from a 200 HP, 1200 RPM 
induction motor. 


Adjustable Speed Drives for Industrial Use 


WIDE SPEED RANGE 


Dynamatic Water-Cooled Couplings provide adjustable speed drive direct 
from an AC power source for a wide range of industrial applications. They 
transmit rotation from a driving to a driven member without mechanical 
contact with stepless adjustable control and almost instantancous response. 
A simple method of providing adjustable speed from a constant speed 
source (or vice versa) with full torque starts. 

Effective water-in-the-gap cooling permits large capacity in small space; 
design provides complete protection against atmospheric impurities, 

Standard sizes are available for transmitting torques of 50 pounds feet to 


approximately 5,000 pounds feet. Units up to 200,000 pounds feet or larger 
can be built to order. 


Write for Illustrated Booklet WC-I 








INSTANTANEOUS RESPONSE 
ACCURATE SPEED CONTROL 
STEPLESS SPEED ADJUSTMENT 
SMOOTH TORQUE TRANSMISSION 
TOTALLY ENCLOSED 
SIMPLE @ QUIET 


COMPACT @ EFFICIENT 


)YNANATIC [ CORPORATION - ssxszs: 


Subsidiary of EATON MANUFACTURING COMPANY, cteveland, Ohio 


Dynamometers e Oil Well Draw-Works Brakes ° Adjustable-Sneed Couplings ° 
Ajusto-Spedes e Shovel Clutches ° Press Drives ° Lift Truck Clutches ° 
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Eddy-Current Brakes 


Electronic Controls 











THE 





In the background of “Industrial Progress” lies the development of 
the name Vertical Turret Lathe. This name, an offshoot from the old 
single-head boring machine, was established in 1909 by the inception 
of a vertical boring mill having a sidehead, which Bullard pioneered. 
Today the modern conception is the Cut Master Vertical Turret Lathe 
with its design and engineering in keeping with manufacturing 
requirements, 


The Cut Master is exactly, in all respects, what its name 
implies — accurate and efficiently productive. Truly a 
machine for manufacturing economy. These machines 
are widely reputed to be of great adaptability on almost 
all classes of work. Bullard Machines of this type, be- 
cause of their wide range of sizes, are ideally suited for 
installation aboard many of the United States ships of 
defense for their maintenance requirements. Further- 
more, Bullard Machines are used in the industries which 
manufacture for the large construction projects where 
the accuracy of the finished product determines its 

is reliability for the functions required. Original machin- 
ing accuracy of work assures reliability with minimum 
maintenance costs over long periods. Bullard Cut 
Master Vertical Turret Lathes give assurance to your 
customer that the product bearing your name is of the 
highest quality. 





Time saved is money earned. Write now for information, 


BULLARD COMPANY § BRIDGEPORT 2, CONNECTICUT 








At Bethlehem we take unusual care in producing alloy steels for 
forging purposes. 

Chemical composition and grain size are Closely controlled so that 
forgings will respond to heat-treatment uniformly with minimum 
ortion. Billets are cooled slowly in bung type furnaces, with 
irate cooling cycles being used for each COMPpoOsItion, to avoid 

oling cracks. Rolled billets are subjected to macro-etch tests to 

insure ynternal soundness Nothing is overlooked that might improve 
the overall quality 

Bethlehem Alloy Steels will go a long way toward helping you 

turn out a higher percentage of acceptable forgings. We manufacture 


all of the AISI grades, as well as carbon and special steels. 


BETHLEHEM STEEL COMPANY, BETHLEHEM. PA 


e Pa ( t Bethlehe ucts are sold by Bethlehem Pacific € 


STEELS 
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Eaton Permanent Mold 
Gray lron Castings- 















Send for your free copy of the 32-page illustrated booklet: 
“The Eaton Permanent Mold Foundry.” It tells the story of 
Permanent Mold Castings and takes you on a picture-tour of 
the Eaton Foundry at Vassar, Michigan. 


EATON MANUFACTURING COMPANY 
General Offices: CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD-« DETROIT 13, MICHIGAN 








@ PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps ® Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites* Spring Washers® Cold Drawn Steel*® Stampings® Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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Flex-o-Tube Hose, and cross section of 
machined male fitting. 


...finds brass makes fine fittings 


Cross Section of machined and flared 
female fitting. 








For quick, accurate and economical machining, 
free-cutting brass rod is preferred by magy 
companies, such as Flex-O-Tube, Division of 
Meridan Corporation, Detroit, Mich. This com- 
pany makes hose assemblies and fittings to con- 
duct air-oil-water-gasoline and hydraulic power 
for the automotive, farm implement, machine 
tool and aircraft industries. Some of these hoses 
have a minimum bursting pressure of 20,000 
pounds per square inch, which gives an indica- 
tion of the tightness required, which can be 
obtained only by strength and accuracy. 
Flex-O-Tube has found six points of superiority 
for brass over other metals, as follows: 


1. Brass “flows,” or is ductile, so that no cracks 
result during the crimping operation required 
to fasten the fittings to the hose. 

2. Ductility and strength inherent in brass act 
to provide a superior seat to fittings designed to 
control fluid flow. Competitive metals are either 
too hard or too soft to give positive closing and 
tend to leak. 

3. Where the design of the fitting is intricate, 
necessitating removal of considerable metal by 
machining, the automatic screw machines can 
be run faster with free-cutting brass rod. 

4. Brass has a high scrap value, and the scrap 
sold back to the mill increases brass supplies. 
5. The break-even point between brass and 
other metals is especially favorable to brass in 
the sizes of rod that Flex-O-Tube buys. 
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6. Customer preference is for brass, which is 
universally recognized as a quality metal. Hence 
brass fittings are more readily sold, and in fact 
often are specified regardless of size or price 
differentials. 

Included in the Flex-O-Tube operations are 
machining, flaring, crimping, and annealing 
to assure the proper ductility for flaring and 
crimping. 

Revere is an important supplier of brass rod to 
Flex-O-Tube, and has also collaborated with this 
customer through the Revere Technical Advisory 
Service. 

If you wish information about brass and how one 
or more of the Revere brasses can add to the 
economy and saleability of your product, get in 
touch with the nearest Revere Sales Office. See 
your telephone directory or write direct. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; € hic anantt linton, 111; Detroit, Mich; 


Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere, 


SEE REVERE'S “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 














NOW OY, 
IS AS EASY AS Starling 





Wiis ne longer necessary to lift the foot and exert leg 


power pressure to bring your car to a stop. With the 
Bendix Low Pedal Power Brake on about the same level! 
as the accelerator, an easy ankle movement, much like 
working the accelerater is all the physical effort re 
A a 
on the heel, shifts from “go” to “stop” controls are 
made in tar less time 


. 
@ More driving comfort, less fatigue and 


greater safety 





1 Division & 





The Greatest Improvement in Braking 
Since Four Wheel Brakes 


One of the most popular new car features offered the public in years is 
the performance proven low pedal power brake engineered and manu- 
factured by Bendix, the industry’s leader in all types of braking. 


The Bendix* low pedal power brake represents an entirely new conception 
of power braking designed specifically to meet the braking requirements 
of the industry’s latest and finest vehicles. 

This great advancement in braking is unique in many ways. It is, for ex- 
ample, the only low pedal power brake that has met the tests of millions 
of miles under all operating conditions. It has already won the over- 
whelming preference in its field with car manufacturers. And this low pedal 
power brake is the product of Bendix, the world’s largest producer of power 
brakes and the originator of practically every important braking develop- 


ment since the earliest days of the automotive industry. 


Passenger car manufacturers contemplating power braking should investi- 
gate the advantages of the Bendix low pedal power brake. *REG. U.S. PAT. OFF 


Bendix 
Products 


BENDIX 2%92S3 SOUTH BEND “==” 


Export Sales: Bendix International Division, 72 Fifth 
Ave., New York 11, N. Y. « Canadian Seles: Bendix- 
Eclipse of Canada, Lid., Windsor, Ontario, Canada 


MOST TRUSTED NAME IN BRAKING 
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aa ° . és 
a ¥& Valve Mechanism of the 1953 Powerglide Transmission 
Ye: ‘j sever: *-hanges in its 1953 version, Chevrolet's 
REGIONAL MANAGERS n turing several ch inge in its 1953 vei ion re olet's 
Powerglide automatic transmission now provides Drive with 
CHICAGO—John T. Hoole ; ore ard : ay ’ 
Waa Ricci, icmnneins a low and cruising range. This and other features of its oper- 
$ and Accident Building ation are described and pictured here. See Page 24. 
Chicago |, Ill. 
DETROIT—E. E. Elder * Effects of Piston Pin Offset 
1015 eer Bidg. Piston slap in engines has always been a somewhat bewilder- 
¥ Detroit 2, Mich. ing phenomenon to the automotive engineering world. The 





author of this article discusses factors which cause trouble and 
PHILADELPHIA and NEW YORK— ae ae ae ee pene ae aR ayer Seat 

Nelson W. Sieber outlines a setup for analyzing actual piston action. Page 28. 

Chestnut and 56th Sts. 

Philadelphia 39, Pa. 5 . : " : - 

and ¥%& Materials Handling Automation in Buick V-8 Production 

100 East 42nd St. A logical se A te en QPP iee he meer Gelsk enaine 
New York 17, N. Y. A logical sequel to a previous piece on the new Buick engine 

plant (see AUTOMOTIVE INDUSTRIES, February 1, 1953), this 

story covers the conveyor and other materials handling systems. 











CLEVELAND—Jack C. Hildreth , 
1030 Notional City Bank Bldg. More operations on the engine are covered also. Page 32. 


Cleveland 14, Ohio 






onne Ce, 8 ¥& An Aircraft Designer Analyzes Reinforced Plastics 







300 Montgomery St. Sorely needed by the aircraft industry is a new material to 
San Francisco 4, Calif. fulfill planned design parameters demanded by high production 
and temperature requirements. The answer may lie in some 

LOS ANGELES—L. H. Jackson plastic material, whose adaptation is described. Page 38. 





3156 Wilshire Blvd. 
Los Angeles 5, Calif. 





> 4 Possibilities for Weight Reduction in Trucks 

& Ways to slough off poundage are as eagerly sought after by 
truck manufacturers as they are by members of the fair sex 
This vital topic, along with power hydraulics and research 
methods, highlighted a recent SAE meeting. Paye 44. 
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Executive Offices * 19 New Product Items 
a ae are ae And Other High Spots, Such As: 


Philadelphia 39, Pa., U.S.A 
Steel valve tappets made by cold heading; lightweight foamed 










Officers and Directors plastic strengthens aircraft components; ductile iron applica- 
President tions expand; Monroe power steering in production; and new 
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WHITE ANNOUNCES LOWBOY 
Latest addition to the White 3000 series is this low-bed frame model 
drops the body 12 in. below conventional models for greater capacity, and comes in 
111 and 147 in. wheelbase for delivery service of all kinds 


NLRB Rules on 
Five-Year Contracts 


Automobile industry workers cov 
ered by five-year contracts are barred 
from union representation elections 
while the agreements are in effect, the 
National Labor Relations Board has 
ruled. Importance of the ruling lies 
in the fact that it’s the first time the 
NLRB has held that a contract may 
bar an election for longer than three 
year About 537,500 auto workers 
are covered by the five-year contracts. 

Effect of the decision is to reverse 
an earlier ruling that held long-term 
contracts to be a bar to an election 
only when it was proved that such 
contracts were the custom in the in 
Actually, the NLRB refused 
for elections in four plants: 
General Motors Corp 


dustry. 
petition 
Detroit Trans 
mission plant; AC Spark Plug plan: 
at Milwaukee; Bendix Parts plant at 
South Bend, Ind.; and the West 
Allis, Wis., plant of Allis Chalmers. 


Buick, Fisher Share 

Dual Purpose Plant 
A dual purpose plant located 20 
miles southwest of Chicago, Ill, will 
soon be opened by General Motors 
Corp. Approximately half of the 
plant will be used by Fisher Body 
Div. for production of automotive 
stampings, with the balance of the 


12 


The new frame 


plant occupied by Buick and devoted 
lo its jet engine program, 

rhe new plant is on a 250-acre site 
and contains 1.48 million sq ft ef floor 
pace, of which 1.22 million sq ft is 
devoted to manufacturing. The Fisher 
operation will serve as a source of 
supply of stampings for all GM as- 
embly plants, and will consist of two 
major departments, one for output of 
large stamping dies and tools, and the 
other devoted to producing a com- 
plete line of panels, roofs, and other 
metal parts used in body building. 

A battery of 240 presses will be 
used to stamp out the metal parts in 


the large press area. The plant is 
laid out in a continuous flow design, 
with 


arriving at one end of the plant, and 


steel and other raw materials 


progressing through blanking and 
shearing machines directly to press 
production lines and sub-assembly 
operations from where they are routed 
to the Fisher ex- 
1000 workers 


is completed and is 


hipping section. 
pects to employ nearly 
when the plant 
operating at capecity. 


Tinted Glass Popular 
Tinted glass in automobiles is be- 
coming increasingly popular, even in 
the lower priced field. Plymouth re 
ports that currently about 40 per cent 
of orders received from dealers specify 
the shaded glass all around. 


the AUTOMOTIVE 


New Car Sales Totaled 
4,158,394 Last Year 


Latest official tabulation on new 
car sales last year compiled by R. L. 
Polk & Co. shows new car registra 
tions for 1952 totaled 4,158,394 pas- 
The total for 1952 was 
902,509, or 21.4 per cent, under the 
previous year, approximately equiva- 
lent to the drop in production between 


senger cars. 


the two years. 

New truck registrations last year 
totaled 812,099 units, the lowest since 
1946. Registrations last year were 
down 19.1 per cent below 1951, a drop 
somewhat 


greater percentagewise 


than occurred in production, which 
below the 
However, some of the 
difference between the two percentage 


was about 14 per cent 


previous year. 


declines can be accounted for by the 
increase in exports last year. 


Ford to Double 
Dallas Output 


Ford Motor Co. is adding an extra 
shift to its assembly plant operations 
at Dallas, Tex., and by early April 
will double current production of cars 
and trucks. Production space recently 
was doubled when a two-story addi- 
tion to the plant was completed. Be- 
tween 800 and 1000 new employes 
will be hired for the extra shift to 
increase output at the plant, which 
serves 570 dealerships in the South- 
west. 

Site for the West Coast assembly 
plant recently announced is reported 
to be at San Jose, Calif. A 160-acre 
plot is said to have been selected on 
which construction will start imme- 
diately. 


Nash Surveys Dealers 

Nash has joined the growing list 
of companies who are turning to their 
dealers for product preference infor- 
mation and customers’ reaction to cer- 
tain models and optional equipment. 
The company has completed a dealer 
opinion survey and the tabulations 
received throughout the country on 
percentage of models and optional 
incor- 
porated into production schedules and 


distribution procedures. 


equipment desired are being 
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AND AVIATION INDUSTRIES 


Credit Curb Revival Talk 
Alarms Car Dealers 


Automobile dealers and some manu- 
facturers have had cold chills as a 
result of reports that the Eisenhowe) 
administration is considering a pos- 
sible revival of regulation “W,” the 
curb on consumer credit. Apparently 
some of the President’s advisers are 
concerned over the increase in out- 
standing consumer credit and think 
that inflation might be slowed by re- 
imposing regulation “W.”’ Other ad- 
visers, however, point out that while 
outstanding credit is at a high point, 
it represents no greater percentage 
of total national] income than it did 
pre-war. 


Employment at Peak 


Employment in the automobile in- 
dustry rose to the highest point in 


history during January, even sur- 
passing the high set in 
March, 1951. AMA, 


total workers employed in motor ve- 


previous 


According to 


hicles and parts plants during Janu- 
ary stood at %40,000, exceeding the 
previous high of 936,000 set two years 
1000. The highest employ- 
ment point during World War IT was 
established in January 1944, when it 
stood at 827,000 workers. 


ago by 


Employment in all operations is 
940,000 indi- 


cated, as this figure covers only plants 


even higher than the 


classified as motor vehicle and parts 
When 
plants in the 


plants. employment at new 


industry devoted ex- 


clusively to defense work are _ in- 
cluded, such as the Chrysler Delaware 
tank plant and the new Ford tank 
plant at Livonia, Mich., the total is 
substantially higher. However, these 


employment figures are classified. 


Willys Disclaims Tie 
with “Wildfire” Car 


Willys-Overland Motors, Inc., has 
issued a clarification statement con- 
cerning its connection with the sports 
ear, the “Wildfire,” which is built on 
a Willys chassis 
out that contrary to some general 
opinion, the Wildfire is not a product 
of Willys, and the company is in no 


The company points 
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K-F SPORTS CAR—LATEST VERSION 


A three-position folding top is a feature of the DKF-161, Kaiser-Frazer's sports model 
scheduled for production in July. Height with top up will be 54 in. Fiberglas-reinforced 
plastic body shel! will weigh 300 Ib, and road weight will be just over 2000 /b 


way the 


Wildfire 


chassis, 1s 


car’s sponsor. The 
Willys 
powered by a Willys engine, and fea 
tures a body of fiberglas 
tion. 


has a modified 
construe 
The misconception of the Willys 
sponsorship arises in part from the 
showing of the car at the Willys 
Golden Jubilee Dealer Day Conven 
tion in Toledo in How 
ever, it was brought in by a former 
West Coast dealer interested in the 
car, and does not represent a future 
Willys model. 


December. 


C.1.0.-Communist Attitude 
Accord Seen in Study 
ef 6.20. 


and communist attitudes toward the 


A comprehensive study 
American free enterprise system has 
just been completed for the 
Roller Bearing Co. 


Timken 


The study reveals the coincidence 
of these attitudes, as established by 
publications of both 


testimony 


official groups, 


before congressional and 
other hearings, and other sources. In 
almost every instence where some as- 
pect of the free enterprise 
involved, the 


ystem is 
survey shows how the 
official C.1.0. line, sometimes even to 
the wording, followed the Communist 
party line as persistently as a 
shadow. 

Copies of the survey are now being 
prepared and may be obtained at cost 
from John Yezbak & Co., 3214 Pros- 


pect Ave., Cleveland 15, O. 


1952 Vehicle Exports 

Showed Small Drop 
Motor vehicle exports last year de- 
clined about one per cent below the 
previous year, a much smaller drop 
sales. Official 
released by AMA for 1952 
show that U. S. companies sold 5,53,- 


than for domestic 


figures 


547 vehicles last year, a reduction of 
more than 18 per cent below the pre 
Of this number 329,572 
were sold abroad and represented a 
cent of total 
During 1951, export sales ac- 
170,000 units 


even per cent of 


vious year. 


little less than six pet 
sales. 
counted for more than 
representing about 
total vehicle output. The breakdown 
of factory sales for last year shows 

1,212,390 


trucks, and 56369 motor coaches. The 


1,320,788 passenger cars, 
5,538,547 vehicles sold last year com 


pares with 6,765,265 units sold in 1951. 


Small Car to Have 
Automatic Drive 
With adoption of an 


drive by 


automatic 
Plymouth, about the only 
passenger cars not now offering this 
type of driving device are the smaller 
cars in the Ford-Chevrolet-Plymouth 
price range, such as the Nash Ram- 
bler, Henry J, and Willys Aero. How- 
ever, even this field will be invaded 


soon when one of these companies 


will announce an automatic drive as 


optional equipment. 














SOUND TEST WITH TWO EARS 


Binaural technique in road-testing a body for sound gives the same effect to the 

ear as stero vision does to the eye. Fisher Body Div. uses two microphones set in 

position corresponding to the human ear to record on a two-channel tape recorder. 

Playback in the laboratory uses one earphone for each channel, for comparisons of 
soundproofing effectiveness 


National Lead Absorbs 
Doehler-Jarvis Corp. 


Stockholders of Doehler - Jarvi 
Corp. of Grand Rapids, Mich., have 
approved the sale of all assets to 
National Lead Co. and dissolution of 
the corporation. Doehler-Jarvis stock 
holders will receive 1-15/100 shares 
of National 


share of Doehler-Jarvis. 


Lead common for each 
D-J operates 
about 8500 


nine plants and has 


employes. 


New Die Metal 


According to a recent report, Gen- 
eral Motors Overseas has been using 
for some time a new zine alloy de 
veloped by GM research laboratories 
for making long-wearing short run 
die Known as Gmoodie metal, the 


pecial zine alloy formulation ha 


been patented and is in use in vari- 
ous GM Overseas plants 
Although special formulations of 


zine alloys have been used for tem- 


porary dies and for short runs for 
many years, particularly in aircraft 
production in the U. S., the GM alloy 


is said to have extremely long life 


14 


and outstanding fidelity of reproduc- 
tion of fine addition, 
shrinkage is said to be uniform and 
predictable, thus 


details, In 
making it possible 
to produce dies so close to form as 
to make little machine work necessary 
try-out. As in the case of 


imilar alloy 


before 
the GM material can be 
remelted and re-used. 

In one trial run, a die for a garnish 
molding was good for 90,000 pieces 
and was still usable after that period. 
A more complicated garnish molding 
with more detail was still in excellent 
condition after 12,000 pieces had been 
produced. 


Rubber Use in 1952 
Set All-time High 


Revision of rubber use statisties for 
1952 show that consumption last year 
of natural and synthetic rubber was 
at an all-time high of more than 1.26 
million long tons. Use last year 
topped the previous record year, 1950, 
by more than 2000 tons and was more 
than 46,000 tons ahead of 1951. Of 
the total rubber used last year 454,566 
long tons were synthetic and the bal- 
ance of 806,032 long tons consisted of 
natural rubber, 


Cuuy Got tie AUTOMOTIVE 


Cadillac Engineer Wins 
SAE Henry Ford Award 


A project engineer for Cadillac, 
Bruce M, Edsall, has won the second 
annual Henry Ford memorial award, 
established a year ago by the Detroit 
section of the SAE. He won the cer- 
tificate and a $200 cash award for 
preparation of a technical paper en- 
titled “The Idealomatic,” 
of the ideal automatic: 


a discussion 
transmission. 
Mr. Edsall is a mechanical engineer- 
of Wayne 


and has been employed at 


ing graduate University 
Cadillac for 
11 years. The annual competition is 
open to junior SAE members who are 


under the age of 33 prior to May 31. 


Federal-Fawick, Orange 
Bearing Plan Merger 
Directors of Orange Roller Bear- 
ing Co., Inc., of Orange, N. J., and 


Federal-Fawick Corp., Cleveland, 
have approved initial details for con- 
solidating the two companies. Orange 


produces needle and roller bearings 
and steel conveyor belts and Federal- 
Fawick is a manufacturer of motor 
industrial 


The corporation was formed 


trucks, and brakes and 
clutches. 
late last year through consolidation 
of stock Federal Motor 
Truck Co. and Airflex Co., 
Inc. When and if the proposed con- 


solidation with Orange is 


between 
Fawick 


completed, 
the corporation will consist of five 
divisions including Fawick Airflex, 
Fawick Brake, Federal Motor Truck, 
Orange Roller Bearing, and the Metal- 
smiths line of conveyors. 


Weckler to Retire 
As Chrysler V-P 


Herman L. Weckler has announced 
his retirement as vice-president and 
general manager of Chrysler Corp. 
Mr. Weckler, who at 
vacation, said he will retire April 30. 
He will be 65 years old next Aug. 31. 


present is on 


He joined Chrysler in 1932 as an as- 


sistant to K. T. Keller, vice 
that time, 


president 
and general manager at 
and was made first vice-president and 
general manager of De Soto in 1936. 
He has held his present position since 
1940, serving also as president of 
Dodge Div. from 1943 to 1946. 


1953 
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Chrysler Earnings 
Show Gain in 1952 

Although income from sales last 
year was up only slightly, Chrysler 
Corp. showed a net profit increase of 
nearly $8 million over the preceding 
year. Net earnings in 1952 totaled 
$78,696,599, representing 3.03 per 
cent of total sales of more than $2.6 
billion. In 1951, the corporation 
showed a net profit of $71,973,469 on 
sales of more than $2,546 million. 
Earnings in 1951 represented 2.83 per 
cent of sales. 

The improved profit showing last 
year was due primarily to a_ sub- 
stantial increase in defense business, 
plus higher prices authorized for pas- 
senger cars. Like other companies in 
the industry, Chrysler suffered a de- 
cline in passenger car and truck pro- 
duction, producing a total of 1,114,228 
in 1952 compared with 1,395,833 the 
previous year. 

Chrysler paid more in Federal tax 
in 1952 than in any other year in his- 
tory, amounting to $169 million, or 
more than double the net income. Of 
the tax total, $31 million is a provi- 
sion for the excess profit tax. In the 
previous year, Chrysler paid Federal 
income taxes totaling $79 million, of 
which $400,000 was excess profits tax. 


Detroit Harvester 


Buys Pioneer Pump 
Detroit Harvester Co. has an- 
nounced the cash purchase of Pioneer 
Pump & Manufacturing Co. of De- 
troit which coolant and 
lubrication pumps principally for the 
machine tool industry. 


produces 


The purchase 
was made, according to J. Thomas 
Smith, president of Detroit Harvester, 
to continue his company’s program 
of expansion and diversification. De- 
troit Harvester Co. manufactures 
parts and equipment, 
farm mowers, and sweepers and has 
plants in Detroit, Ypsilanti, Toledo, 
and Zanesville, O. 


automotive 


GMI Plans Expansion 
General Motors Institute at Flint, 
Mich., is expanding with the addition 
of 83,000 sq ft to the present struc- 
ture. It will add approximately 40 
per cent to classroom, laboratory, and 
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MIDGET LOCO 


Using the railroad prin- 
ciple, Lockheed Air- 
craft Corp. moves its 
T-33 jet trainer as- 
sembly line. A Clark 
tractor pushes strings 
of fuselage jigs on 
wheels in three minutes, 
formerly a one-hour job 
for four men. 


general service areas. As a result of 
the expansion, enrollment can be in- 
creased to 2000 in 1954, making pos- 
sible graduating classes of approxi- 
mately 400 by 1956, compared to an 
average of 293 graduates a year since 
1948, 


Chrysler to Expand 
Canadian Plant 

About $17 million will be spent by 
Chrysler Corp. of Canada, Ltd., on an 
expansion program at its Windsor, 
Ont., plant. The two-year program 
is designed to double passenger car 
production capacity to approximately 
500 cars a day and to add more than 
a million square feet of floor space, 
together with additions to the power 
house and shipping and loading fa- 
cilities. Chrysler has spent about 
$12 million on expansions in Canada 
since 1945, 


Automatic Shift for Jaguar 


A new 


automatic transmission, 
manufactured by the Detroit Gear 
Div. of Borg-Warner Corp., will be 
offered as optional equipment on the 
British Jaguar Mark VII sedan, be- 
ginning this spring. The first auto- 
matic transmission-equipped Jaguar 
cars have been received in New York 
and Los Angeles for introduction to 
the American market, which currently 
absorbs more than half of the Jaguar 
company’s production. 
The Borg-Warner unit 
speed automatic 


a_ three- 
transmission plus 


torque converter--was developed and 
built to the specifications of the low- 
slung British speedster. The device 
has undergone rigorous tests for two 
years in the Swiss Alps and elsewhere 
in Europe and in America. 

The Jaguar’s new 
eliminates the clutch 
features: 


transmission 
pedal. Other 
There is no creep when the 
car is stationary and in gear. The 
car can be rocked in snow or mud. 
Down-hill engine braking is said to 
be equal to or better than that of sec- 
ond gear in manually operated trans- 
missions, 


Thompson Plans Expansion 


Thompson Products, Inc., is plan- 
ning to spend $1.25 million to expand 
its Euclid, O., plant. The enlarged 
facilities will be used to process a 
Navy contract for high altitude air- 
craft accessories. The government 
will supply about $800,000 worth of 
testing equipment for the plant. 


Bearing Firm May Merge 
A plan to merge Jim Brown Stores, 


Inc., with 


has been 


Bearing Specialists, Inc., 
submitted to stockholders. 
The merged 


companies would be 


known as Bearing Specialists, Inc. 
fearing Specialists was formed last 
May when it acquired all stock of 
Ohio Sal] 


searings, 


Inc., Indiana 
Pennsylvania Bear- 
ings, Inc., and West Virginia Bear- 


ings, Ine. 


Bearing, 
Inc., 


All are now operated as 
Bearing Specialists Divs. 
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Goodyear Subcontracts 

for Republic 

\ircraft Corp. announced 
ha 
Aviation Corp. for the 


(,ood ve ny? 


that a sub-contract been received 


from Repub! ( 


manufacture of component parts for 
the sweptwing F-X4F Thunderstreak 
The firm is in the process of tooling 
to fabricate the faired-back cockpit 
canopy and connecting forward turtle 
deck for the F-84F. The contract will 
run through 1954 


Crum also revealed that Bandolite, 
a trademarked sandwich 
Air- 


now being used in quan 


lightweight 


material produced by Goodyear 
eraft Corp., i 
tity in the construction of the Grum 
man S2F-1. Bandolite is 


material 


a lightweight 
of 


usually composed balsa 


ULTRA- 
SENSITIVE 


Light beams are the 
only connection be- 
tween this ultrasensi- 
tive governing control 
and the flight instru- 
ment it works from. 
Ryan Aeronautical Co. 
developed if to main- 
tain velocity, altitude 
etc. within close limits 
Two light beams which 
illuminate the instru- 
ment pointer are inter- 


MMM Launches Building 
Program for Research 
125-acre tract for a 
long-range building program for re- 
earch 


Purchase of a 


announced 
by Minnesota Mining & Manufactur- 
ing Co. 

The first the multi-million 
dollar development will be a $3 mil- 
laboratory the company’s 
central research department. 
truction of this unit will start in the 


purposes has been 


unit in 


lion for 


Con- 


rupted alternately as 


spring, and is expected to be com- 
the pointer hunts. A pleted in the fall of 1954 
photo cell actuates a ee 
relay to control the The two-story structure will be 


hunting within narrow 
limits. Ryan believes 
uses are almost un- 
limited, will patent it. 
Device is shown af- 
tached to tachometer, 
air speed indicator. 


built in the shape of an “E” 375 ft 
long and will contain approximately 
100,000 sq ft of laboratory and office 
space. It will the com- 
pany’s technical library. 


also house 


Convair Net Rises 
Net income of Consolidated Vultee 
Aircraft Corp. for the ended 
Nov. 380, 1952, amounted to over 
$10.4 million, equal to $4.39 a share 


wood or honeycombed plastic enclosed 
in sheets of aluminum alloy, stainless 
The 
is being used as a flooring 


year 


teel or other metal. sandwich 


fabrication 


structure for the S2F-1 and in wing on the common stock, compared with 
covers, bomb bay and nose wheel $7.75 million, or $3.27 a share for the 
doors. 


previous fiscal year. 

Sales for nearly 
$391 million compared with $322 mil- 
1951. As of Nov. 30, the 
company’s backlog of signed contracts, 
of intent in 
negotiation exceeded $1 billion. Pres- 
ent indications are that sales during 
the 1953 fiscal year should amount to 


last year were 


Clevite Corp. Acquires 
Transitor Products 
Clevite Corp. of Cleveland has ac- 
quired a majority stock interest in 


lion in 


letters and contracts 


lransitor Products, Inc., of Boston. 
Brush Electronics Co., a unit of the 
Clevite group, has been doing develop- 
work in the field of transitors 
months and program 
will be consolidated with that of the 
newly acquired company. 


ment approximately $470 million, the an- 


for several its nual report added. Federal taxes last 


year were $814 million, compared with 
$3.8 million the year before. 








REGIONAL SALES OF NEW PASSENGER CARS 
Per Cent Change 
Twelve Months 

December November December - Dec over Dec over Twelve Months 

Zone Region 1952 1952 1951 1952 1951 November Dec 1951 1952 over 1961 
' New England 20,341 22,128 15,057 238 870 285 , 655 08 + 36.09 16.35 
2 Middle Atlantic 61.715 77,110 69 050 793 847 967 , 363 +14.91 +38.38 17.94 
3 South A‘fantic 48.298 41,291 39,107 191, 282 601,045 16.97 +23.50 18.26 
4 East Nerth Central 102,674 90,413 71,060 1,060 , 581 1,291,498 +13.56 +44.61 17.88 
5 East South Central 18 942 18, 763 16,667 195,897 240 , 562 + 0.95 +12.30 18.67 
6 West North Central 33 878 32,557 32,622 402 ,934 525 624 + 4.06 + 3.85 23.34 
7 West South Central 33 367 33,151 31, 458 377 208 454 793 + 0.65 + 6.07 17.06 
4 Mountain 13,400 12,929 11,415 143, 182 172,543 + 3.64 +17.39 17.02 
9 Pacific 47,291 37,914 33. 458 454 593 521 920 +24.73 +41.34 12.90 
Total United States 399 906 360. 256 310,084 4,158,394 5,060,903 +11.01 +28.97 17.83 

‘ pe g the various regions are Zone 1; Conn., Me., Mass, N. H., R. 1 Miss, Tenn Zone 6; lows, Kan., Minn., Mo. N. D., 8. D.—Zone 7; Ark, 

Vt Zune 3; N. 3., N. ¥ Pa Zone 3: Del., D. of ¢ Fis., Ga., Md., N. C., la., Okla, Tex Zone 8; Ariz., Colo., Ida., Mont., Nev., N. M., Utah, Wyo.— 

‘ Vea. W. Va Zone 4; IL, Ind., Mich., Ohio, Wis one 5; Als., Ky Zone 9; Cal., Ore, Wash. 
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GM Builds Aluminum 

Foundry in Arkansas 
General Motors Corp. has an- 
nounced the start of construction of 
a new modern aluminum foundry at 
Mill, Ark., for its Fabricast 
Div. Scheduled for completion by 
August of this year, the new plant 
will total approximately 100,000 sq ft. 
It will supplement the division’s Bed- 
ford, Ind., 


permanent 


Jones 


operation in producing 
mold aluminum castings, 
many of them 


in torque converters. 


intricate types used 
Part of the 
plant’s production will be used for de- 
fense purposes, 


U. S. Rubber Plans 

New Research Lab. 
United States Rubber Co. is plan- 
ning to create a new research cente) 
at Emerson, N. J., for basic research 
in the fields of rubber, chemicals, syn- 
thetics, textiles, and plastics. It has 


signed a conditional purchase con- 
tract for about 80 acres of land with 
the proviso that the borough of 
Emerson re-zone the property which 


now is in a residential section. The 


BOUNCE- 
BUILDING 


Unloading end of draw 
furnace and loading 
end of shot peening 
machine, processes in 
manufacture of auto- 
mobile coil springs 
are shown at Burton 
Auto Spring Corp. 
plant. 


new facility is designed to supple- 
ment but not supplant the company’s 
existing research 


Passaic, N. J. 


laboratories at 


New Tank Retriever 
Production of a new tank recovery 
vehicle is planned for the Chrysler 
Detroit Tank Plant as soon as engi- 
neering work has been completed. 
A spokesman said the Chrysler De- 
troit Tank Plant has successfully put 


into effect the stretch-out program 





December November 


Chevrolet 

Ford 80.172 

Plymouth 52,064 

Buick 23,991 

Pontiac 22.769 
23. 

Oldsmobile 17,255 

Mercury 22.573 

Studebaker 15,803 

12.801 

11, 366 

10, 151 

4.777 

5 683 

149 


N= NS aan@ee’ aoe C4 


Austin (British 
Hillman (British 
Ford (British 
Jaguar (British 
Crosley... 

All State 

Misc. Domestic 
Misc. Foreign 


Total All Makes 399, 906 


* Based on data from R. L. Polk & Co. 





1952 NEW PASSENGER CAR REGiSTRATIONS* 
Arranged by Makes in Descending Order According to the 1952 Twelve Months’ Totals 


December 
MAKE 1952 1952 1951 


76 084 ° 65,621 
55, 


TWELVE MONTHS 
Units Per Cent of Total 
1952 1951 1952 1951 


852, , 20.49 21.09 
732,481 ’ 17.61 17.04 
433, : 10.42 
310,806 4 7.47 
266 6.41 
5.93 

25 

47 


3 
8 


=i wwen 
=3a 


Z333S3 ES 
aw SK NNN SSAagna 


3,800 
3,508 
5,304 


—— = 
—N@ 


RESSS 


3,162 
13,620 


4,158,394 5,060,903 


3 
8s 
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that it was given in early December 
last year by the Ordnance Corps. It 
was disclosed that more than 27,000 
tanks had been built or modified by 
Chrysler during World War II and 
the present emergency. 


Chrysler Breaks Ground 
For New Tank Facility 


Ground was broken this month for 
construction of a $3.1 million govern 
Army 
built 
Corp. for 


ment-owned plant which the 
previously announced would be 
and operated by Chrysler 
modification and final processing of 
military tanks for Army Ordnance, 
The new plant, which has been des 
ignated by Chrysler as the Corpora 
tion’s Delaware Tank Depot, will be 
located on an &7-acre site directly 
adjoining the manufacturing opera 
tions of the Chrysler Delaware Tank 
Plant, Newark, and will function as 
an integral part of that facility. 
revealed that in the 
near future the plant will 
begin production of the Army’s first 
production type heavy tank, the T-45. 


This new Chrysler-built 


It has been 


present 


heavy tank, 
mounting a 120-mm 
called the U. S. counterpart of 
tussia’s Joseph Stalin III, of 57-tons. 

In a previous announcement reveal 
ing plans for the new addition for 
which ground was broken today, the 


yun, has been 


Army stated that it wouid be used to 
“incorporate new engineering devel 
opments which may be applicable to 
tanks that have already been built.’ 

It is anticipated that the new plant, 
measuring 400 x 380 ft, will be in 
operation late this year. 








News of the Industry 


Clark Had Record Sales; 
Announces Price Cuts 
Clark Co. 
that 1952 set new company highs in 
both 


Equipment announced 


sales and earnings. 
Preliminary that 
1952 were $132 million 
earnings, 


figures indicate 
total sales for 
that 
be in excess of $5.5 million. 
resents a gain over 1951 of approxi- 
mately $2 


and after taxes, will 


This rep- 


and 
proximately $225,000 in earnings. 


million in sales ap- 

Price reductions on five of its elec- 
tric battery-powered fork-lift trucks, 
ranging $37 to $299, to be ef- 
fective immediately, were announced. 


from 


Dualoc in Production 


of Rockford, 
Ill., has completed tooling and started 


Dualoe Drive, Ine., 
production on their new nonequalizing 
differentials. The greater part of 
their present production is going into 
the funeral industry but as numerous 
other tests, now being conducted are 
completed, plans are underway to ex- 
pand production to encompass several 
other adaptation 

The 
Dualoe 


in other fields. 
of the 
automatically 


nonequalizing feature 
differential 
shifts the greater power to the wheel 
with the best traction. 


GATX Shows Plastics 
Striking of the 


industrial applications of 


evidence growing 


reinforced 


plastics was to be found at a 


recent 


exhibit of plastic products by the 


Plastics Div. of General American 
Transportation Co. in New York. 
Prominent among the products on 


display were battery cases for jet air- 


craft and automobiles. 


Safety Study 
by Cornell Aerolab 
Div. of the Cornell 
Laboratory 


The Industrial 


Aeronautical has begun 


a commercially sponsored research 


directed 


program toward better pro 
tection for auto passengers in case 
of accident. The division also is de- 
veloping a cylindrical ice cleat for 


auto tires to reduce skidding and to 


improve traction in winter driving 
On the basis of work done by its 


flight research department in aircraft 
stability, the laboratory has obtained 
a contract to investigate the handling 


characteristics of automobiles. The 
laboratory will take into considera- 
tion suspension, steering, tires, shock 
absorption, force of the air, inertia 
and other factors that contribute to 
the driver’s ability to control, 
Witbeck to Produce 
Trainer Components 
Witbeck Aircraft Corp. has been 


awarded a major subcontract ry 


Temco Aircraft Corp. for fabrication 


of major components for the latter’ 


T-35 Buekaroo military trainer and 
light armed aircraft. Included are 
complete empennages, outer wing 
eats, and quadrants. 

(Turn to page 59, please) 





* Based on data from R. L. Polk & Co 





1952 NEW TRUCK REGISTRATIONS* 


Arranged by Makes in Descending Order According to the 1952 Twelve Months’ Tota's 


December November December 

MAKE 1952 952 1951 
Chevrolet 25.675 25.610 20 , 806 
Ford 16.990 16 008 16,138 
Dodge 7,684 7,972 7,497 
International 6, 295 7,067 5.588 
G.M.C 6.514 6,809 6.061 
Studebaker 2,194 2,295 2,180 
Willys Truck 1.110 1,090 949 
White 626 906 720 
Willys Jeep 967 744 828 
Mack 517 493 538 
Diamond T 227 2 249 
Reo 253 330 196 
Diveo 166 17 165 
Brockway 177 185 103 
Autocar 140 147 133 
Federal 81 50 61 
Kenworth 40 56 25 
F.w.D 38 62 38 
Pontiac 4 75 72 
Sterling 26 19 23 
Peterbilt 10 18 "W 
Misc. Domestic 154 97 201 
Misc. Foreign 24 18 14 
Total All Makes 69,949 70.477 62, 596 


TWELVE MONTHS 
Units Per Cent of Total 
1952 1951 1962 1951 
272.249 350 344 33.49 34.90 
179, 523 250 802 22.11 24.98 
102,129 106 600 12.58 10.62 
92, 788 95.184 11.43 9.48 
79.612 100 , 285 9.80 9.99 
28 985 32.675 3.57 3.25 
11, 762 15,290 1.45 1.52 
10 853 12,260 1,34 1.22 
8,594 9.002 1.06 90 
7,138 9.794 88 98 
3,42) 4,508 42 45 
3,393 3.42 42 34 
2.752 3.752 34 37 
1, 752 2.182 22 22 
1,595 2.112 20 21 
841 1,008 10 10 
705 668 09 0” 
543 501 07 05 
541 908 07 09 
250 334 03 03 
236 301 03 03 
2.141 1,662 26 17 
292 251 04 03 
812.099 1,003,850 100 00 100 00 
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Stewart -Warner 
Corp.—Jack O. Coffey 
was recently promoted 
to aircraft sales man- 
oger. 


GMC Truck & Coach 
Div.—Thomas E. Wil- 
son has been appoint- 
ed general manufac- 
turing manager. 


Purolator Products, 
Inc.—Donald C. Huber 
is now soles promotion 
monoger. 


BullDog Electric 
Products Co.—Kent P 
Stiner has joined the 
firm as product engi- 
neering coordinator. 


Clark & Bobertz 
Inc. — G. H. Bobertz 
Jr., has given his name 
to the former Clark & 
Richerd ogency. 
Personnel remain 


changed 


Inc. 


un- 








Henry Disston & Sons, Inc.—P. C. Bie- 
muller was named supervisor of the sales 
sto, succeeding Ellwood J. Gebhart, who 
was appointed manager of the marketing 
division. 
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Men in the Hews 








Current Personnel Appointments and Changes at Plants of Automotive Manufacturers and Their Suppliers 





Clearing Machine 
Corp. —A. L. West 
was elected treasurer 
recently. 


Kysor Heater Co.— 
Raymond A. Weigel 
was elevated to the 
presidency by the 
board, succeeding W. 
A. Kysor, who will be 


chairman. 


Hupp Corp.—Paul B. Best, Jr., has 
joined the firm as general manaver to 


direct automotive sales. 


Ford Motor Co.— Appointment of 
Robert S. McNamara, controller, as a 
member of the administrative commit 
tee has been announced. 


Oldsmobile Div. of General Motors 
Corp. Donald C. Burnham’ was 
chief 


sheet 


named assistant engineer in 
metal and 
chassis design. Lowell A. Kintigh is 


now assistant chief engineer in charge 


charge of body, 


of engine, transmission, experimental 
test and development. Robert T. Rol- 
lis succeeds Burnham as manufactur 
ing manager. Robert J. Cook has been 
promoted to chief inspector succeeding 
Rollis, 
charge of all production engineering, 
and Frank W. Haeger is 


supervisor of production engineering 


Russell E. Hansen is now in 
general 


on the jet engine program. 


Nash-Kelvinator George 
Romney, corporation executive vice- 


Corp, 


president, and George G. Brown, dean 
of Michi- 
gan, were elected to the board re 


of engineering at the Univ. 


cently. A. D. Gage has been promoted 
to assistant advertising manager of 
Nash Motors. At Nash Motors of 
Canada, Ltd., R. A. Gibson was ap- 
pointed general sales manager and 
Don F. Yonson succeeds him as pur- 
chasing agent. 


Automotive [Npustries, March 1. 1953 


Tinnerman Products 
Inc. — Lawrence H. 
Flora was named di- 
rector of engineering 


Timken-Detroit Axle Co.—Col. Wil- 
liam F. Rockwell, board chairman, has 
been named director of 
for the Mutual Security 
tion. 


productivity 
Administra- 


Walter T. 
Johnson is now general sales man 


Seiberling Rubber Co. 
ager, succeeding C. A. Reed, who is 
now assistant to the president. 


Willys-Overland Motors, Inc.—Rich- 
ard E. Reiter has joined Willys as 
superintendent of the landing geai 
division. 

Goodyear Aircraft Corp. ; a 
Gimbel is manager of a new finance 
division. W. A. 
ager of the master planning depart- 
ment, E. A. Brittenham is assistan’ 
chief engineer, and J. Penning is man 
ager of a new piloted aircraft engi 
neering division. R. M. Hudak ha 
been named manager of the Litchfield 
Park, Ariz., plant. 


Lloyd becomes man- 


Link Aviation, Inc.—E. Allen Willi- 
ford has been advanced to president, 
succeeding E. A. Link, who continues 
as board chairman and director of 
research. 

Eclipse-Pioneer Div. of Bendix 
Aviation Corp.—Milo F. 


has been appointed director of manu 


McCammon 
facturing. 


Fr. L. Jacobs Co.—Thomas J. Riggs, 


Jr., is now general sales manager. 


Burton Auto Springs Corp.—Tore 


Franzen, formerly with Chrysler Corp. 
Engineering Div., has joined the firm 
as Midwest area engineering repre 
sentative. 


Eaton Mfg. Co. — 
W. A. Mattie has been 
appointed assis- 
tant general manager 
of the heater division. 


Consolidated Engineering Corp, 
Promotion of Hugh F. Colvin to vice 
president and treasurer has been an- 
nounced. 


Air Associates, Ine. Election of 
J. E. Ashman as president and a direc 
He joined the 


firm recently from Rockwell Mfg. Co. 


tor has been revealed. 


Champion Spark Plug Co. of Can 
ada, Ltd.—Charles <A. Speers ha 


been elected managing director. 





Necrology 


Melvin H. Kuhl, 52, assistant 
general manager of the Indus- 
trial Div. of Rolle: 
Bearing Co., died at Canton, O., 
on Feb. 11. 


Timken 


Raymond H. Rauen, 52, vice- 
president of U. S. 
Bumper Co., died 
Los Angeles, Calif. 


Spring & 


recently at 


Gustavus A. Axelson, 82, head 
of Axelson Mfg. Co. until his 
retirement in 1946, died at his 
home in Los Angeles, Calif. 


William C. Mack, %4, one of 
three brothers who designed the 
first Mack truck, died at his 
home on Staten Island, N. ¥ 
on Feb, 13. 

Daniel Gurney, 52, vice-presi 
dent and director of engineering 
at Marlin-Rockwell Corp., died 
at Jamestown, N. Y., on Feb. 3. 
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New Britain Gridley Machine Division, New Britain, 
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NEW BRITAIN Machines for Making Progress 

j Automatic Bar and Chucking Machines 

Precision Boring Machines 


Lucas Horizontal Boring, Drilling and Milling Machines 
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ON DIESEL ENGINES 


This typical Diesel engine manufactured by The 
National Supply Company, Engine Division, Springfield, 
Ohio, is equipped with Parker Triple-lok Fittings. 














TROUBLE-FREE TRIPLE-LOK FITTINGS 


Diesel service is rugged. Constant vibration 
puts a severe strain on all engine parts, 
including fittings connecting fluid handling 
lines. Yet no leak, however small, can 
be torerated, 

That's why so many Diesel engine manu- 
facturers rely on Parker Triple-lok Fittings 

. the fitting that meets specifications of 
the A.S.M.E. Code for Pressure Piping, and 


J.1.C. and S.A.E. 


proof under severest conditions of vibra- 


standards. They are leak- 


tion, elevated temperatures, high pressures 
and repeated assembly. 

So tube it up and forget it... with 
Parker Triple-lok Fittings. Ask your Parker 
Distributor for Tube Fitting Catalog 4300, 
PARKER 
pany, 17325 Euelid Ave., 


or write The Appliance Com- 


Cleveland 12, O. 


TUBE FITTINGS © VALVES + O-RINGS 
Leakproof Tube Fittings Plants in Cleveland « Los Angeles + Eaton, Ohio + Berea, Ky. 
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This does it 


ami. 


Triple-lok . . . 3-piece 
flare fitting famous for 
its sleeve . the easi 
est way to install tub 
ing systems. Made in 
brass, steel, stainless 


steel, aluminum alloy 








MAKE IT 
ALLOY 


Versatile, dependable Chromium Steels 
are doing more different jobs today 
than ever before. 
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Constructional Alloy Steels—For 
greater strength and hardness in 








crankshafts, springs, transmission Tool Steels— Whether for cutting, 
gears, countershaft pins,sway elim- _— Stainless Steels— Every well-known __ hot and cold forming, or die casting, 
inator bars, through-hardened type of stainless—both straight | whether the end product is a hand 
bearings and other critical parts, chromium grades and chromium- chisel or a forging die, nearly every 


much of the alloy steel used by nickel grades — owes its resistance present-day type of tool steel gets 
makers of automotive and farm to heat and corrosion primarily to much of its strength and hardness 
equipment now contains chromium. chromium. from chromium. 


siiciiciiiiiaa Vanapium Corporation OF AMERICA 


are made with Vancoram : 
420 Lexington Avenue, New York 17, N. Y. 
DETROIT * CHICAGO «¢ PITTSBURGH «+ CLEVELAND 


’ “eS ex 


Producers of alloys, metals and chemicals 


ferro alloys. 
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if you had a few million to make... 


you'd analyze this Army Ordnance job in terms of end results— 
machines are only a means to profitable ends. 

You would make certain that one basic production unit gave 
you maximum number of operations—because extra equipment 
for doing any one or more of the 16 operations in a separate set- 
up would increase machine investment, floor space and man- 
hour costs. 

You would want to know “how fast?” so to establish depend- 
able production schedules—not theoretical output, but a guar- 
anteed average of gauge passing pieces at each work turn. Our 
approach to this is through a vast experience in tooling—inge- 
niously engineered in a way to get the most out of each job. 

These are precisely the end results which led many firms now 
producing this Ordnance job in million lots to specify— 


Acme-Gridley Multiple Spindle Automatics 


Your particular work is different, but only in form and size. Ask 
your engineers to talk with ours about end results. This practice 


has resulted in our sales of more than 45,000 machines. 


JOB FACTS: 


The NATIONAL 
ACME COMPANY 


170 EAST 131st STREET 7 CLEVELAND 8, OHIO 


Acme-Gridley Bar and Chucking Automatics, 1-4-6 and 8 Spindle 
—Hydraulic Thread Rolling Machines—Automatic Threading Dies 
and Taps—timit, Motor Starter and Control Station Switches— 


Solenoids—Contract Manufacturing 








Part—Steel Containet 

Size—3" long x 14," diam 
Material—FS1117 

Operations —16 inc! 

shaving all over, 2 rolled thr " 

knurl and tap, all class 2 thread 

and .002 limits on front flang 

Machine time— 6 seconds, 100 per hour. 
Machine—Acme-Gridley ¢ spindle 15/4” 
Bar Automat 
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ik 1953 Chevrolet Powerglide automatic tran 

mission incorporates a new automatic shift) mecha 
nism which provides Drive with a low and cruising 
range. The flexibility of operation in Drive is ex- 
tended to supply faster, more positive pick-up from 
starts, higher acceleration at traffic speeds, and in 
creased power for hill climbing or heavy going in 
mud, sand, or snow. Car speed and load requirements 
control the operation of the automatie shift which 
contributes to high fuel economy by minimizing the 
possibility of engine racing or overloading 

In operation, the car, moving forward in Drive 
from a standstill, is always in low range and upshifts 
to the cruising range as speed is attained. Because 
the automatic shift mechanism is linked to the 
throttle, the point at which the upshift occurs varies 
with the pressure on the accelerator pedal. Thus, with 
the accelerator held at the floor, acceleration in low 
range will continue up to about 40 mph. The more 
powerful engine provides an adequate reserve of 
power at cruising speeds, so an upshift occurs at this 
point, before engine speed becomes excessive. 

Downshifts from cruising range are instantly avail- 
able when fast acceleration or extra power are needed 
at traffic speeds. Below approximately 40 mph, the 
transmission will shift from cruising range to low 
range if the accelerator is fully depressed. At lower 
speeds, the downshift will occur at less than full 
throttle, and with the throttle closed, as when slowing 
to a stop, the downshift takes places at about 10 mph 

Manual Low is retained to provide extra braking 
against engine compression when required to prevent 
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hanism 


of the 1953 


upshifting during slow or slippery driving conditions, 
and to permit rocking the vehicle out of ruts by shift- 
ing betweel Low and Reverse. 

A larger, more efficient three element torque con- 
verter is used and the overrun coupling is eliminated. 
Phe new converter provides improved cruising econ- 
omy and retains the braking and low-speed, push- 
starting characteristics of the previous five element 
design. 

The new Powerglide transmission uses the same 
basic components as the previous design and has the 
same manual selector positions. The low range in 
Drive has the same ratio as the manual Low, and the 
cruising range is the same as the previous Drive. The 
low band is used more frequently in the automatic 
shift Powerglide and is redesigned for increased 
durability and better drum contact. Its friction sur- 
face is wider and the metal band is made of. steel 
instead of malleable cast iron. 

The automatic shift feature is provided by incor- 
porating an automatic shift valve in the hydraulic 
circuit used in Drive. Vehicle speed and engine load- 
ing control the operation of this valve for selecting 
the appropriate range. Actuation of the low and cruis- 
ing range in Drive is the same as that caused by the 
manual selection of Low or Drive in the previous 
Powerglide. The control of oil pressure to the high 
clutch applies or releases the clutch and low band sv 
that the planetary gears are either used or by-passed 
when the vehicle is in forward motion. 

Coming to the hydraulic circuits and mechanical 
motion resulting from movement of the shift valve, 
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Fig. 2 
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SHIFT VALVE SPRING 


Powerglide Transmission 


Fig. 1 shows the arrangements of units 
when the selector lever is in Low. Oil pres- 
sure enters the low band servo, compress- 





ing the return spring as the piston moves 
to apply the low band. The groove in the 


Fig. 3 : 
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Shift valve operation. 


Fig. 4 


THROTTLE VALVE SPRING 


shift valve spool connects the clutch cylin- VALVE SPRING 
2s REGULATOR 


der with a discharge opening to the sump. 
Any fluid in the return spring chamber of 
the low servo moves through the clutch tow ~ HIGH 
cylinder and out this discharge port. The mina com 
low band is now applied and the return 
spring in the clutch cylinder holds the 
clutch plates separated. 

When the shift valve is moved to the 
high range as shown in Fig. 2, the groove 
in the shift valve opens the clutch line to 
oil pressure and the discharge port is 
closed. Oil pressure now compresses the 
return spring in the clutch cylinder and 
brings the clutch plates into contact. This 
same oil pressure also enters the return 
spring side of the low servo, here it bal- 
ances the oil pressure compressing the 
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spring, and the forces of the spring moves 
the piston and releases the low band. 

In the previous Powerglide, the valve 
controlling the flow of oil pressure was 
operated by moving the selector lever to 
Low or Drive. In the new Powerglide for 
1953, the selection of Drive directs oil 
pressure to an automatic shift valve, the 
relative position of which is controlled by 
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Fig. 5 
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Part-cutaway view of valves and valve bodies in 1953 trans- 
mission. 


opposing hydraulic pressures, This is accomplished by 
providing the new shift valve with a piston operating 
in a cylinder, and applying speed sensitive pressure at 
one end, and load sensitive pressure at other. (Fig. 3.) 

The speed sensitive hydraulic pressure is produced 
by the rear pump in the transmission and is regulated 
by a governor controlled valve. As the vehicle begins 
to move, oil pressure is developed by the rear pump 
and the pressure it passes to the shift valve piston is 
controlled by a governor driven by the transmission 
mainshaft, 

A spring presses against the piston head, holding 
the automatic shift valve in the low ranges as the 
vehicle begins to move, As the vehicle speed increases, 
the pressure passed by the governor becomes greater 
and opposes the force of this spring. When the hy- 
draulic pressure through the governor valve is high 
enough, the piston spring is compressed and the shift 
valve moves to the high or cruising range. 

However, extra power is sometimes required after 
the vehicle begins to move. Rapid pick-up after a start, 
sudden acceleration for passing in traffic, or travelling 
up a hill, requires high power at speeds where pressure 
is passed by the governor to the shift valve piston. 

A load sensitive hydraulic pressure is added to the 
force of the shift valve piston spring so that low range 
can be used to obtain the transmission gear multiplica- 
tion for these power demands. Pressure from the main 
hydraulic line in the transmission is regulated by the 
accelerator pedal to supply an additional force oppos- 
ing the governor pressure. A throttle valve, controlled 


on 


by linkage to the carburetor, passes increasing 
main line pressure to the shift valve piston as 
the accelerator pedal is depressed. 

The throttle valve as illustrated in Fig. 4, 
consists of a spool having two lands separated 
by a groove. This spool operates in a body hav- 
ing ports which open to the main line and to the 
shift valve piston. 

A spring holds the throttle valve spool in a position 
where its groove connects the main line to the shift 
valve piston line. Main line oil pressure also is chan- 
neled into a cavity behind the valve, increasing the 
area on which it acts. As a result, the entrance of 
main line pressure tends to move the throttle valve 
against its spring, restricting the pressure passed to 
the shift valve piston. A plunger, linked to the car- 
buretor throttle plate, regulates the spring force that 
opposes the main line pressure from moving the valve 
spool. Consequently, as the accelerator pedal is de- 
pressed, increasing main line pressure, is passed by 
the throttle valve to oppose the governor pressure on 
the shift valve piston. Therefore, a higher vehicle 
speed is required before pressure from the rear pump 
can effect an upshift. 

The preceding diagrams illustrate the basic prin- 
ciples incorporated in the automatic shift Powerglide. 
However, smoothness of operation, simplicity of 
manufacture, and the provision of a forced downshift 
modify the construction of the valves and valve bodies 
in the actual transmission. 

The main line pressure passed by the throttle valve 
to the shift valve piston is regulated by a plunger in 
the shift valve body. Instead of using a piston oper- 
ating in a separate cylinder for controlling the shift 
valve position, the piston is machined on the end of 
the valve spool. Governor pressure is channeled to the 
end of the shift valve spool to increase the valve area 
against which it acts. In addition, the throttle valve 
spring regulator slides in a spring loaded detent valve. 
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Fig. 7 
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Fig. 8 
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Fig. 5, at the far left, illustrates these modifications. 

As the vehicle starts to move, main line pressure 
passed by the throttle valve moves regulator, shown 
at (1) in Fig. 6, towards the shift valve (2) and un- 
covers a channel admitting the pressure from the 
throttle valve to the shift valve piston. This pressure 
added to the spring force againsts the piston head 
holds the shift valve in the low range. 

As the vehicle speed increases, higher pressure is 
passed by the governor, and when it becomes great 
enough to counterbalance the forces on the piston 
head, the shift valve moves to the cruising range. The 
piston head then butts against the regulator (1) in 
Fig. 7 and closes off the channel bringing pressure 
from the throttle valve to the piston head. This re- 
duces the area against which the pressure from the 
throttle valve acts. Consequently, there is a large 
reduction in the forces opposing the pressure through 
the governor. Only a large reduction in governor 
pressure, or a large increase in pressure from the 
main line will return the shift valve to the low range. 

If the vehicle speed is reduced appreciably lower 
than where the upshift occurred, the decreased pres- 
sure from the governor will be counterbalanced by the 
pressure through the throttle valve imposed on the end 
of the regulator. The regulator pressing on the piston 
head moves the shift valve, opening the channel to 
the piston head and admitting the throttle valve pres- 
sure to oppose the pressure from the governor across 
the whole head of the piston. The shift valve is now 
held in the low range. 

Even if the vehicle speed is not reduced, a forced 
downshift can be made at speeds up to approximately 
40 mph. This is accomplished by depressing the accel- 
erator pedal all the way. As the accelerator pedal 
approaches the end of its travel, the shaft of the 
spring regulator for the throttle valve is flush with 
the detent valve in which it slides. Further pressure 
compresses the detent valve spring, and a groove in 
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the valve opens the main line pressure directly to the 
shift valve piston head as shown in Fig. 8. The larger 
area against which the main line pressure now acts 
increases the forces opposing the governor pressure 
and moves the shift valve to the low range. 

The movement of the shift valve to the cruising or 
the low position is rapid,and it is firmly held in either 
of these locations. This feature prevents slipping of 
the clutch plates or dragging of the low band and 
provides better durability to their facings. 

The shift valve begins to move as soon as there is 
a slight advantage in one of the opposing forces con- 
trolling its position. If the transmission has been op- 
erating in the low range, the shift valve groove admits 
pressure from the main line to the clutch cylinder as 
soon as the valve spool begins to move. This main 
line pressure also presses against the walls at each end 
of the shift valve groove, and since the area nearest 
the piston end of the valve is the larger, the force 
against it is greater. The valve movement is acceler- 
ated by this additional force. If the valve begins to 
move from the cruising to the low range, the pressure 
in the groove is discharged to the sump and this sud- 
den release of holding force accelerates the valve 
movement to the low range. 

Since the area against which the pressure from the 
throttle valve acts increases or decreases depending 
upon the shift valve position, the movement of the 
shift valve causes a large difference in the magnitudes 
of the opposing forces controlling its position. Conse- 
quently, the shift valve does not move back and forth, 
or “hunt,” at speeds slightly above or below the point 
where a shift occurs. 

Softer shifting at high speeds is provided by mak- 
ing the main line oi] pressure sensitive to vehicle 
speed. Governor pressure is applied to the pressure 
regulator valve in Drive for this purpose. The vacuum 
modulator is retained from the previous Powerglide 

(Turn to page 84, please) 














Effects of Piston Pin 


Ottset 


A Discussion of Factors Tending to Cause Piston Slap and 
Description of an Experimental Setup for Determining Action 
of Piston in Cylinder While in Operation. 








NE method of preventing—or alleviating trouble 
from—piston slap in engines with light-alloy pistons 
consists in slightly offsetting the piston-pin axis from 
the piston axis. This feature of engine design is said 
to have been known for about twenty years, but it was 
prominently brought to the attention of the engineer- 
ing world a little more than three years ago, when it 
was incorporated by Cadillac in its 331 cu in. V-eight 
engine. 

In an engine of the type in which the piston-pin 
axis intersects the piston axis and the latter the crank- 
shaft axis, the piston remains in contact with the “off” 
side of the cylinder wall until the end of the compres- 
sion stroke. Then, upon reversal of the angularity of 
the connecting rod, it “flops” over to the principal- 
thrust side (which we will call the “pressure” side for 
short), taking up the clearance between piston and 
cylinder. During this transverse motion the piston 
apparently remains substantially parallel to the cylin- 
der, and therefore comes in contact with the pressure 
side over its whole length (or the whole length of its 
skirt) at the same time. The cause of the transverse 
motion is the horizontal or transverse component of 
the connecting-rod reaction, which changes its direc- 
tion as the crank passes through top center. 

If the piston pin is offset from the axis of the 
piston, the piston is subjected to a moment tending to 
turn it around the piston pin, in addition to the trans- 
verse force due to the angularity of the connecting 
rod. This results in a rocking or cocking motion of 
the piston within the cylinder. The rocking motion, 
however, does not take place around the piston-pin 
axis as a fixed center, because, owing to the clearance 
of the piston in the cylinder, the piston pin has a 
certain freedom in the transverse direction. It takes 
place around either the upper or the lower end of the 
skirt, provided, of course, the ring belt is of smaller 
diameter than the skirt. When thus arranged, there- 
fore, one end of the piston moves over from the “off” 
to the “pressure” side of the cylinder before the other 
end moves over, from which alone a reduction in the 
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force of impact and in any resulting noise might be 
expected. 

Aside from a brief reference to the subject in an 
S.A.E. paper by H. F. Barr and E. N. Cole, dealing 
with the application of the principle in the Cadillac 
engine, little has been published on it. The piston pin 
evidently can be offset either to the “pressure” side or 
the “off” side of the piston, and the type of rocking 
motion referred to in the foregoing will result in either 
case, but it is reasonable to assume that the effect with 
respect to slap-suppression will not be the same. Then 
there is the question of the optimum magnitude of the 
offset with relation to the piston diameter, as well as 
that of the exact relation between the offset and the 
intensity of the piston impact or slap. A research 
program intended to throw light on these questions 
was undertaken by the Research Department of the 
Mahle Co. of Stuttgart, Germany, and was reported 
on in a paper read before the Automobile-Engineering 
Section of the German Society of Engineers by Dipl.- 
Ing. A. Meyer. The paper was printed in Avtomobil- 
technische Zeitschrift for June last. 

Various means for arriving at a clear understand- 
ing of the phenomenon of piston slap were considered, 
including measurement or recording of the vibration 
caused by it, or of the intensity of the noise produced, 
by means of microphones. It appeared, however, that 
vibration and noise caused by other disturbances due 
to engine operation would vitiate the results. It was 
therefore decided to make use of a method permitting 
of actually recording the transverse motions of both 
ends of the piston skirt, a method which had been 
applied previously to determining the clearance in 
injection pumps. F.y this method parts of the cylinder 
and piston are made to act as an electric condenser, 
and any variation in the distance between them (the 
clearance) results in a change in the capacity of the 
condenser, which can be measured accurately by elec- 
trical methods and recorded by means of an oscillo- 
graph. 

Experiments were carried out on a single-cylinder 
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By P. M. Heldt 


test engine of 4.2 in. bore and 4.6 in. stroke.* This 
engine lent itself well to the purpose, because it had 
a built-up crankshaft and a connecting rod with un- 
divided big end, to which the slip rings necessary for 
the electrical connections could be readily applied. 
Figure 1 is a side view of the piston, with one-half 
shown in section. It will be seen that are-shaped inner 
condenser plates of trapezoidal or dovetail cross sec- 
tion are mounted on the piston at both ends of the 
skirt, on both the “pressure” and the “off” side. These 
plates are insulated from the piston by strips of 
plastic material shown in black, and are held rigidly 
in position by ring nuts screwed over the piston from 
both ends. Electrical connection has to be made from 
each of the four condenser plates on the piston. This 
is accomplished by providing slip rings on the upper 
and lower bearing bosses of the connecting rod, addi- 
tional slip rings on the crankshaft, and brushes bear- 
ing on these rings. Slip rings at opposite ends of the 
connecting rod are connected by wires or cables ex- 
tending along the shank, and are held in place against 
inertia forces by sheet-metal guards. Locations of 
the slip rings are clearly shown in Fig. 2. 

As shown in Fig. 3, the electrical equipment needed 
to record the transverse movements of the piston in- 
cludes a source of alternating current (u) of eight 
volts and a frequency of 20,000 cycles per second, a 
condenser C, of known capacity, an oscillograph V of 
the cathode-ray type, and a commutator or switch per- 
mitting of connecting any of the four condensers C, 
formed by the cylinder wall and the piston plates in 
series with condenser C., across the source of current. 
The oscillograph is connected across the condenser of 
unknown capacity formed by the cylinder and one of 
the piston plates, and measures or records the voltage 
drop u, across this condenser, which is equal to the 
difference between the voltage u of the source and the 
voltage drop uv, across condenser C, of known capacity. 
The following relation then holds: 

uy C; 
u C.+c 

The value of the ratio u,/u can be determined by 
means of the oscillograph, and since C, is known, C, 
can be calculated by means of the above equation. As 
the condenser in the cylinder is of the plate type, its 
capacity is given by the equation 

coe r 
where F is the effective area of the condenser plates; 
s, the distance between plates (piston clearance at the 
° In converting the metric to English measures the inch was as- 


sumed to be equal to 25 mm instead of 26.4, to avoid the use 
of long fractions. 
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Fig. 1—Side view of piston used in the fests, 
with one-half shown in section. 
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Fig. 2—Arrangement of electric circuits on crank train. 
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Fig. 3—Circuit diagram of testing equipment. 
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Fig. 4—Oscillograms of piston transverse motion 
for definite engine operating conditions 
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Fig. 6— Beginning of 
pivotal motion of piston 
around the lower edge 
(A) and the upper edge 
(B) of the piston skirt 


Fig. 7—End of pivotal 
motion of piston around 
the lower edge (A) and 
the upper edge (B) of 
the piston skirf. 
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point where the piston plate is located) ; e,, a constant 
representing the effect of the shifting motion between 
the two plates, and e, the specific inductive capacity of 
the medium separating the plates (oil or an oil-gas 
mixture). By combining the two foregoing equations 
we get the following expression for the clearance be- 
tween piston and cylinder wall at the point of measure- 
ment: 


Figure 4 shows oscillograms of transverse piston 
movement obtained with this equipment under definite 
engine operating conditions, and the drawing on the 
left indicates the positions on the piston skirt to which 
the four oscillograms apply. Each oscillogram shows 

by the width of the “band” under the curve—how 
the distance between the particular point on the piston 
and the cylinder wall varies throughout a complete 
engine cycle. The greater the width of the “band” 
below the curve, the greater the clearance between 
piston and cylinder wail at the particular point. The 
dead center position is separately marked in on each 
oscillogram. The highest peak of the curve marks 
the beginning of the power stroke, the somewhat 
lower peak the beginning of the suction stroke. By 
synchronizing the cross sweep of the cathode ray with 
the engine cycle, a stationary diagram is obtained on 
the screen of the cathode-ray tube, and this can be 
photographed. 

From the equation for the piston clearance s it can 
be seen that this factor is smaller the smaller the ~,, 
which is the entity measured or recorded by the oscillo- 
graph. Thus, where the width of the “band” under 
the curve in the oscillograms drops to zero, the clear- 
ance is zero. 

In Fig. 5 are plotted cylinder-wall reactions against 
the piston throughout an engine cycle for a passenger- 
car engine without offset piston pin, under full 
throttle at moderate speed—these being the engine 
operating conditions most conducive to slap. In deter- 
mining the reactions corresponding to different crank 
angles, account was taken of both the gas pressure 
and the inertia force. The total reaction was divided 
into two items, acting at the top and bottom end of 
the skirt, respectively, and in determining the respec- 
tive values of these items account was taken of friction 
in the piston-pin bearing. Points where the curves 
intersect the base line correspond to crank positions 
at which the piston leaves the side of the cylinder 
ayainst which it has been bearing, and the steepness 
of the curves at these points is a measure of the 
rapidity of change of the reaction, and therefore of 
the impact or slap against the cylinder wall. From 
Fig. 5 it can be seen that the impact is most intense 
at the beginning of the power stroke, and in making 
a study of the effects of various factors on piston 
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slap, the other portions of the cycle can be disregarded. 

In the experimental investigation of the effects of 
piston-pin offset on slap, the offset was varied in steps 
of 1 mm (0.04 in.) from —3 mm (0.12 in.) to +3 mm, 
the plus sign here indicating that the offset is toward 
the pressure side of the piston. 

In Fig. 6 the crank angles at which pivotal motion 
of the piston around the bottom edge A and the top 
edge B of the skirt begins are plotted against the 
offset. When the force B with 
which the top end of the skirt 
presses against the cylinder 
wall drops to zero, motion be- 
gins around the bottom edge 
B, and vice versa. Figure 7 in 


the skirt occurs 12 deg ahead of top center, when the 
piston is moving in the upward direction, and the im- 
pact of the top end 32 deg past top center, when the 
piston is moving downwardly. 

Conditions are the exact opposite when the piston 
pin is offset toward the “off” side of the piston. With 
the same offset of 0.12 in. the top end of the skirt is 
first to move over from the “off” side to the pressure 
side, and hits that side slightly before top center, 

while the piston is still moving 
upwardly. Under these condi- 
tions the piston evidently tends 
to scrape the oil off the cylin- 
der wall and to permit metallic 





contact between it and the cyl- 





the same way shows when these 
pivotal motions come to an end. 
That the points of intersection 


inder, but because the impact 
occurs so near the top center, 
when the angularity of the con- 








of the two curves in each figure 
do not lie on the vertical line 
for “‘no offset” is ascribed to 
the influence of piston-pin 
bearing friction. 

It was found that for this 





necting rod is very small, the 
force of the impact is small. 
The lower end of the piston, on 
the other hand, hits the .pres- 
sure side of the cylinder wall 





engine an offset of + 0.12 in., 
which is practically three per 
cent of the piston diameter, is 
the optimum, hence the piston 
transverse movements for such 





an offset are of most inter- 
est. From Fig. 6 it can be seen 
that with this offset the piston 
begins to pivot around the top 
edge of its skirt at about 52 
crankshaft degrees before top 
center, and ends the pivotal 
motion about 12 deg before top 
center. Thus the lower end of 
the skirt comes in contact with 








only about 62 deg past top cen- 
ter, when the piston is moving 
downwardly at great speed and 
when, on account of the great 
angularity of the connecting 
rod, the side thrust is quite 
high. The oil film is then 
scraped off the cylinder wall 
and metallic contact results. 
This, then, is the part of the 
cycle at which there is most 
likely to be audible side slap. 
It is for this reason that offset 
of the piston pin toward the 
pressure side of the piston i 
preferable, 








(or approaches closest to) the 
pressure side of the cylinder 
shortly before top center, the 
pivotal motion extending over 
40 deg of crank travel. The 
pivotal motion around the bot- 
tom edge of the skirt (which 
now rests on the pressure side of the cylinder) begins 
15 deg past top center, and comes to an end 32 deg past 
top center, hence it extends over 17 deg of crank 
travel. Both pivotal motions are equal, and since that 
around the lower edge is accomplished in less than 
one-half the time, the impact of the top end of the 
skirt on the pressure side of the cylinder is consider- 
ably greater than that of the bottom end. However, 
in each of these two cases the impact is softened by 
the fact that it occurs on the trailing end of the pis- 
ton. The latter then acts as a slipper bearing (Michell 
thrust bearing), in which a wedge-shaped oil film is 
maintained that cannot be easily disturbed. From Fig. 
7 it can be seen that the impact of the bottom end of 
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Fig. 8—Crank position and rel- 
ative forces at moment when 
pivotal motion around upper 
edge of skirt is about to begin. 


In Fig. 8 are represented 
conditions in an engine with 
an offset of 0.12 in. toward the 
pressure side, at the moment 
when the bottom end of the pis- 
ton skirt leaves the “off side 
of the cylinder. As stated pre- 
viously, the cylinder bore is 4.2 in. and the stroke 4.6 
in. The connecting-rod length has been assumed to 
be 8.25 in. and the distances of the piston-pin axis 
from the top and bottom ends of the skirt are taken to 
be 0.81 in. and 2.04 in., respectively. Since the piston- 
pin exis is offset 0.12 in., the engine will be in dead 
center when the crank ’nakes an angle of 40 min with 
the vertical; and at 52 deg ahead of top center, when 
the bottom end of the skirt leaves the “off’’ side of 
the cylinder, it will make an angle of 52 deg 40 min 
with the vertical. For that position of the crank the 
connecting rod angle is 12 dey with the vertical 


Since all forces and moments are directly propor- 


(Turn to page 73, please) 














Materials Hand 


OLLOWING Announcement 

of the Buick V-8 Engine for 
1953 the First Article Dealing 
With Some Selected Production 
Highlights Appeared in Auto- 
motive Industries, February |, 
1953. This Second Article Deals 
With ‘Further Innovations in 
Production Utilized at Buick's 

Modern Engine Plant. 


ing Automation 


has vital role in 


BUICK 
V-8 Production 


PART Il 
By Joseph Geschelin 


Closeup at left is one corner of the extensive 
facilities for block testing of engines. This 
view was posed deliberately to highlight the 
means for handling engines in and out of the 
blocks. It is done by means of Curtis air 
cylinders which travel on the overhead rail 
over each row of test stands. The air hoist 
is employed also for removing engines from 
the conveyor line feeding this department. 


ATERIALS handling has been organized to 
\ 1 the maximum extent and may be expressed 

in terms of miles of conveyor systems for 
assembly lines, monorail conveyors feeding work 
within departments, and conveyor systems trans- 
porting parts and sub-assemblies to the final as- 
sembly lines. In addition, there are specialized 
conveyor systems such as the heavy-duty line in 
the crankshaft department, installed by Mechani- 
cal Handling Systems of Detroit. Cranes and 
hoists complete the picture, all being designed to 
reduce manual handling and keep supply lines 
filled in accordance with demand. 

One of the interesting features of materials 
handling is the use of the versatile Curtis air 
hoists. Installed in the engine test area, the hoists 
are employed for removing engines from the 
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Cincinneti surface broaching machines for finishing cylinder heads are becoming 
bigger and more massive as above view shows. The Buick cylinder head has sadelial . . 
more surfaces to finish than is usual, hence the impressive array of cutting tool GMR_ balancing machines for 


blocks on an enormous ram. 


feeder monorail conveyor and transferring them in 
and out of test blocks. They are used also for trans- 
ferring engines into and out of the GMR balancing 
machines. 

The final assembly line conveyor system is one of 
the most modern to be found in this industry. As illus- 
trated, the floor conveyor contains low pedestal type 
fixtures on which the engines are built. These pedes- 
tals can be positioned with 360 deg of freedom, thus 
facilitating all assembly operations. Another feature 
of this type of assembly conveyor is that operators can 
work freely about each stand, thus permitting a large 
number of operators to be stationed at certain loca- 
tions without interfering with one another. 

While on the subject of the engine assembly, it will 
be recalled that in the first article it was mentioned 
that cylinder bores were graded in 10 sizes on the 
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At left is one of the sections of the 
engine final assembly line. Attention 
is drawn to the pedestal type as- 
sembly fixture, designed to permit 
rotation of the engine in any desired 
position. Of interest too is the over- 
head conveyor system feeding parts 
and subassemblies to the final line. 
It is part of a comprehensive sys- 
tem of materials handling installed 
in this plant. 


cylinder block line. At the start 
of engine assembly, there is a 
Telautograph station communi- 
cating directly with the sub-as- 
sembly of pistons and rods. At 
this point an operator notes the 
yrade for each bore of a specific 
block and transmits this infor- 
mation to the piston assembly 
station where pistons of proper 
size are selected to suit a given 
block. As usual, the set of se 
lected pistons and rods will meet 
the engine at the proper assem- 
bly station. 

Following assembly, engines 
are tested 100 per cent in the 
block test department. This in 
itself is an extensive operation, 
and includes some 240 test 
stands. After the block test, ac- 
cepted engines are transported 
to one of a group of special 


balancing the completely assem- 
bled unit. These machines are 
designed to check dynamic bal- 
ance at both ends and are pro- 
vided with a drill head for drill- 
ing suitable balance holes in the 
engine flywheel. Balancing is a 100 per cent opera- 
tion, achieving balance within narrow specified limits. 

Special attention has been given to the most effec- 
tive and most economical means of chip disposal. All 
of the cast iron machine lines, where cutting is done 
dry, have a chip conveyor built directly into the floor 
under the machine lines. These individual chip con- 
veyors terminate in a central chip conveyor which 
transports the chips to a large hopper. An elevator- 
type conveyor then carries the chips to an overhead 
hopper from which they are dumped directly into cars 
for delivery to the Buick foundry. 

Departments handling machining of steel parts and 
non-ferrous parts, on the other hand, where cutting 
fluids of various types are used, are served by individ 
ual centralized coolant systems, having settling tanks, 
and means for filtering cutting fluid for reuse. (Over) 
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Machining of the intake manifold is noteworthy from the stand 
point of advance product planning as it affects an important 
machine installation. It is of interest that the 16-station Snyder 
transfer machine which completes all operations is tooled to 
handle three different manifolds—for the Super, Roadmaster, 
and one other. Consequently only a limited number of the ma- 
chine heads are in action at any time, the control unit being 
designed to select these heads in accordance with the part num- 
ber running at any given time. 

The 16-station Snyder transfer machine is tooled for the fol- 
lowing operations——drilling, milling, spotfacing, countersinking, 
core-drilling, and tapping. For a selected part number the ma- 
chine has 48 spindles in action and eight stations in actual oper- 
ation 

An interesting feature of this machine is the grouping of 
inclined heads to facilitate machining of the inclined top surface 
of the manifold. 

Only one other operation is done on the manifold outside of the 
Snyder unit and that is the milling of the joint faces. This is 
handled in a three-station Kearney & Trecker mill which rough 
and finish-mills to provide finished faces. Milling is done with 
cemented tungsten carbide tipped blades, the finishing cutter 
being of Shear Clear type. 

The cylinder head is machined in two major stages—first start- 
ing with the rough casting, then as a sub-assembly with valve 
guides. Machining starts with surface broaching of angular 
faces, gasket face, groove, and a locating pad in an enormous 
three-station Cincinnati surface broaching machine. Although 
similar to the machine installed in the old engine plant some time 
ago, it is somewhat larger and more massive, with a considerably 
larger ram and a greater number of individual carbide tools. 

Next in line is a 15-station W. F. & John Barnes progress- 
through transfer machine, and a 15-station Footburt special 


transfer machine for the same operations—drilling, reaming, 
spotfacing, milling, and chamfering. These machines have 107 
spindles in action in this cycle. 
























The compact Snyder transfer machine, 
seen here, completes the machining of in- 
take manifolds in one cycle. The machine 
handles three different manifolds, uses 
only a portion of the heads for any given 


At the end of the cycle, the cylinder head 
enters a special Cincinnati profile milling 
machine for rough- and finish-milling of 
combustion chambers which are finished 
all over to achieve uniformity of volume. 
This machine has four spindles with a spe- 
cial tracer control for roughing and an- 
other for finishing; also separate profile 
templates for rough and _finish-profiling. 
Milling cutters for these operations are 
tipped with cemented tungsten carbide 
blades. 

The next stage again has a group con- 
sisting of a W. F. & John Barnes progress- 
through machine and a Footburt transfer 
machine, each one having 13-stations. These 
machines handle another group of drilling, 
counterboring, chamfering, reaming, core 
drilling, and facing operations. Each ma- 


chine has 72 spindles in action. Station 4 


Familiar Sheffield Precisionaire column type gage 
for grading cylinder bores. Two of these are 
found at the end of the machine line, one for 
each bank. The tolerance bands for the ten 
grades discussed in the text may be seen here. 

















































part number. From a design standpoint 
it is of interest that the heads and tools 
are inclined with respect to the fixtures 
and conveyor. This is done to compen- 
sate for the inclined faces of the work. 


is used for tumbling the work to remove 
chips, while four stations are idle. Station 
13 is for tumbling to remove chips and un- 
loading. 

Another pair of transfer machines—13- 
station W. F. & John Barnes and Footburt 
units—-handles the following operations 
rough - reaming, finish - reaming, drilling, 
chamfering, and tapping various holes, in 
cluding angular holes—for valve guides, 
exhaust manifold studs, water outlet holes, 
etc. These units have 87 spindles in action. 
They have three idle stations and one for 
tumbling to remove chips. 

The second phase of cylinder head ma- 
chining is concerned with completing the 
sub-assembly which includes inserted valve 
guides. This job is done in a 17-station 
W. F. & John Barnes transfer machine, the 
fourth unit of the same make on the cylin- 


An interesting perspective of one of the sections 
of the W. F. & John Barnes transfer machine on 
the cylinder head line. Seen here are the loading 
station and control panel in the foreground; ex- 
haust ducts leading from each head; and the 
compact overhead arrangement of wiring for 
the machine. 


der head line. It includes a special Colonial horizontal assembly 


press for automatically pressing-in the valve guides. Operations 
on the transfer machine include the following essentially valve 
line operations—boring valve-guide holes, finishing valve throats, 
reaming valve-yguide holes, pressing-in valve guides, finishing 
valve seats, and reaming the valve guides. This transfer machine 
has 46 spindles in action. Three stations are idle; three stations 
are designed to roll the work 90 deg, turning the work auto 
matically to suit the next operation. Station 9 is fitted with 
eight wire brushes to clean and condition the reamed bores for 
the valve guides prior to pressing-in the bushings 

Final major operation is finish-broaching of the gasket face 
in a special Cincinnati horizontal tunnel type surface broaching 
machine. This is done after all machining stages have been com- 
pleted, to provide a fine gasket surface, finished to size. At this 
point the heads go through a Blakeslee alkali washer for thor 
ough cleaning and are ready for 100 per cent inspection. 

Considering the volume of production, the cylinder block ma- 
chine line is unusually compact and economical of floor space 
This may be attributed to the adoption of transfer machines for 
the majority of operations. In its final state, about the time this 
article is in print, the first operation will be handled in an enorm 
ous Cincinnati horizontal type surface broaching machine, fin 
ishing the cylinder banks, crankcase parting line, and main 
bearing locks in one pass. Details of a sampling of transfer 
machines follow. 

Drilling, chamfering, reaming, and tapping of all holes in front 
and rear ends of the block are done in a special W. F. & John 
Barnes 27-station transfer machine. This machine has 144 spin 
dles in action, including a number of boring bars. It has 10 
double stations idle, and one single station idle 

Drilling of holes in top and bottom, including the drilling of 
odd pad holes, welch plugs, and milling of bearing locks, is han 
In the first sta 
tion the block is rolled 90 dey bringing the pan rail to the right. 
At the 13th station the block is rolled 90 deg again to bring the 


dled in a 19-station Footburt transfer machine 









































This view, taken in one corner of the V-8 
crankshaft machining department, shows 
the conveyor system for transporting 
work. As shown, the shafts are carried in 
special heavy duty carriers holding six 
pieces at a time. The conveyor system in 
this department, as well as in other de- 
partments, was installed by Mechanical 
Handling Systems of Detroit. 


pan rail up for operations on the sides. The machine 


has a total of 143 spindles in action. It has four idle 
double stations. 

An 18-station Greenlee transfer machine is tooled 
on this line for drilling and semi-finish reaming valve 
lifter holes, drilling angular oil holes and oil filter 
mounting holes, starter bore, and equalizer holes. The 
block is loaded at the first station with pan rail up 
as it comes from the previous operation—then it 
rotated 180 deg to bring the pan rail down. This 
machine has 75 spindles and four idle stations. At 
Station 7 the block is rolled over 360 deg to clear chips 

A secend Greenlee transfer machine, having 19 sta 
tions, is tooled for drilling and tapping holes in both 
banks and the sides of the block; semi-finish and 
finish-reaming valve lifter holes. This operation is 
performed with the pan rail down. The machine has 
188 spindles at work. Station sequence is quite com- 


Perspective view of a section of one of 
the several Greenlee transfer machines on 
the cylinder block line. Note particularly 
the accessible mounting of driving motors 
for each head; and the fixed conduit and 
duct installation for carrying power to 
each individual head. 
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plicated, subject to automatic control. There are four 
idle stations, and one station for gaging. The 16th 
station has a rollover of 90 deg to carry the pan rail 
to the left. At the last station the block is rolled 90 
deg once more to have the pan rail up to suit the next 
operation, 

In the next machine, a 15-station Natco transfer 
unit, the block is moved with pan rail up and with the 
rear end to the right to facilitate boring operations. 
The work in this machine includes rough-boring the 
front, center, and rear center cam bearings; machin- 
finish-facing and chemfer- 
ing the rear main bearing. This is a double-index type 


ing oil slinger grooves; 


machine, holding two blocks in adjacent stations for 
the same operation. Is is equipped with 14 boring bars 
and has three idle stations. 

A nine-station Natco transfer machine follows in 
line for semi-finish-boring of the cam and crank line. 
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First upsetting operation in the dies. 


Steel Valve Tappets 
Made by Cold Heading 


HEN Ford Motor Co. changed to overhead valves 
for the six-cylinder engine for its passenger car line, 
it was necessary to design valve tappets for the new 
engine. These are ordinarily of gray iron, cast to 
shape and machined to size. Ford engineers decided, 
however, that the shape of the piece and its other 
requirements might permit the use of steel, and a 
cold-forming operation. A program of study and de- 
velopment now has produced a_ steel valve tappet 
formed in several steps in one machine, and finished 
by grinding. 

The valve tappet is made as a solid steel stem, sock- 
eted at one end and with a disk head at the other. The 
head is crowned slightly over the top. The piece i 
formed from '»-in. cold rolled steel, fed to the cold 
heading machine from a coil. Wire of type 5120 steel 
is used. This is believed to be the first time tappet 
for automotive engines have been produced by cold 
heading. 

The process begins with cold drawn 0.499-in. wire 
in coils. The stock is fed to a ™%4-in. National Bolt- 
maker from an uncoiler, and is cut off to length at 
the dies. The blank then moves to the first heading 
station, where at the first blow the initial upset is 
made at the head end and a ball punch semi-forms a 
recess In the socket end. Automatic fingers next trans- 
fer the piece to the second heading station. Here the 


upsetting is completed, with a 0.183-in. radius remain- 
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Steel wire is fed from an uncoiler to the bolt making machine. 


Successive cold forming steps in production of the new 
valve tappef. 


ing under the head, and the socket is finish formed to 
close tolerance. The final station in this die trims the 
circular head to size, removing the flash left in’ the 
second heading. The next station chamfers the small 
end of the piece. 

All of these operations are, in general, similar to 
those in standard bolt making. The next operation ir 
the standard bolt-making machine would be the trans- 
fer to the thread-rolling dies. Threads are not re 
quired for the tappets, but the pieces are similarly 
transferred and a roll die forms an annular recessed 
yroove under the head. The groove is 0.007 in. le 
than the stem diameter, and so could not be produced 
in the heading dies. Jt provides grinding clearance 
when the stem of the tappet is given a finish grind 
The formed tappets are then discharged through a 
chute into tote drums 

A result of the upsetting is that the stem of the 
tappet has increased in diameter from 0.499 in. to 
0.510 in., and the head to about 1.010 in. The head is 
trimmed to about 1.015 in. in the final heading opera 
tion. The stems are rough ground, and the heads are 
crowned to a maximum of 0.002 in. by honing, grind 
ing, or machining 

The tappets are carbonitrided at 1650 F for 12 hr 
to obtain a case depth of 0.40 to 0.060 in. with 0.00% 
to 0.004 in. of carbides as cementite. The atmosphere 


(Turn to page 87, ple ase 








n Aircraft Designer Analyzes 


By Norman C. Parrish, 
Design Research Engineer 
Structures Technical Staff, 
Northrop Aircraft, Inc 


HE higher mach number flights fo 
aircraft have brought to immediate 
attention three important considera 
tions 1) the physical properties of cul 
rent production material at elevated tem 
peratures; (2) the producibility of mate 
rial having acceptable elevated temperature 
properties; and (3) low cost. It is readiiy 
recognized that a new material is required 
to fulfill the planned design parametei 
demanded by high production requirements 
and the contemplated elevated temperatures 
A basic requirement of this production ma 
terial is not necessarily low density, but 
such a material would be most desirable 
The possible adaptation of a low density, 
low cost material for structural application 
is discussed in this article 
As the result of studies at Northrop At 
craft, Inc., on both aluminum and magnesium alloys 
it is apparent that the present alloys of these mate 
rials would not be structurally satisfactory at con 
templated elevated temperatures. When these alloys 
of aluminum and magnesium are plotted on a stres 
strain diagram at elevated temperatures, it is noted 
that the rapid decrease in the elastic modulus and othe 
physical properties will prevent their further cor 
sideration until new alloys are developed 
When the 300 F service conditions are considered, 


the review of the various alloy steels indicate that in 
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each case a new set of circumstances, with its own set 
of problems, presents itself to the designer. In order 
to properly maintain buckling stability, it is generally 
necessary to have the skin thickness of a specific gage 
metal considerably greater than would be necessary 
for strength alone. The higher density of the usable 
ferrous alloys presents an undesirable weight problem 
vhen buckling stability is maintained. This resultant 
veight penalty stimulates an intensive investigation 
of the properties of plastic bonded glass fiber re- 
inforced laminates 
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Reinforced Plastics 
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When considering plastic bonded ylass fiber rein- 
forced laminates, the glass fiber strands cannot be 
considered independently by the designer. The plastic 
binder and fillers must also be considered at the same 
time. Even though the main structural properties are 
dependent upon the size, direction and type of glass 
fiber strand, the percent of plastic binder affects the 
strength and resultant elastic modulus of the com- 
posite material. This inherent characteristic of the 
reinforced laminate can be predetermined by the 
designer and thereby advantageously used as a power- 
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ful tool to reduce stress concentrations 
This must be considered constantly to 
avoid being penalized by the absence 
of yield point characteristics. The 
stress-strain curve drops off abruptly 
from the proportional elastic portion 
in such a manner that the proportional 
limit is nearly coincident with the point 
of ultimate strength. 

When structures are desired that 
have as a basic requirement shock ab 
sorption, the characteristics inherent in 
plastics are most desirable. When «a 
structure can tolerate deformation by 
shock, but not permanent set, this prop 
erty of no yield point is again a very 
desirable characteristic. Also by proper 
designing techniques, not necessary 
with reinforced plastic materials of an 
isotropic nature, the unique properties 
of orthotropic glass fibers need not be 
a handicap for prime structures. These 
design techniques were developed and 
investigated at Northrop Aircraft, Inc., 
in an effort to obtain desirable effective 
physical properties while sustaining 
low cost and, in many instances, weight 
reductions. 

The plastic bonded reinforced struc- 
ture was studied to determine what it 
had to offer. Glass fiber reinforcing ma 
terial was promising in three major 
arrangements: the unidirectional warp; 
random fiber mat; and a number of 
woven cloth patterns. From these ma 
terials a wide variety of selections can 
be made to best suit design require- 
ments. In the actual selection, the most 
suitable glass fiber reinforcing mate 
rial must be made only after a careful 
consideration of its specific application 
is completed. The bonded random mat, 
or mascerated roving material, has a 
lower elastic effective modulus and 
strength, but it also has more uniform 
properties in all directions. If a specific 
directional property is required, a se- 

lected woven unidirectional cloth or unidirectional 
warp is most suitable. 

When more than one specific directional value of 
stiffness or strength is required, the designer should 
avail himself of polar-coordinate charts for each cloth 
These charts present the configuration of the direc 
tional properties of the various weaves showing com 
parative properties. A set of such charts has been 
published by Owens-Corning Fiberglas Corp., Newark, 
Ohio, as well as numerous other firms that are making 
independent studies of structural properties of test 


9 





At 





, 





DIRECTIONAL WARP 


FORMED SECTION 


FIGER GLASS 
SKIN 


Figure 6 


Figure 7 


Figure 8 


SPAR SPLICE 








WING SECTION SHOWING 
GLASS FIBER SKIN AND 
SPAR TO REPLACE 
SECTION SHOWN IN FIGURE 


7, AGOVE 


HONEYCOMB 


; FIBER GLASS 
4 SIN 
4 























specimens for their particular applications. 

There are some filler materials that can be 
used to increase strength, but in each instance 
such a filler also increases the weight. 

When maximum properties are desired in one 
direction only, the unidirectional warp is most 
desirable. This unidirectional material enables 
an elastic modulus to be used that may be three 
times that obtained by some of the woven cloth 
mats. The properties of unidirectional warp can 
also be advantageously used by the selective 
arrangement of lay up during the fabrication of 
the composite part. This arrangement should 
also be considered by comparison of polar-coordi- 
nate charts that have been plotted from test data. 

The maximum benefit cannot be obtained from 
plastic reinforced laminates unless the laminate 
is considered in conjunction with its “running 
mates,” honeycomb, and foamed low density 
plastic. These materials have properties that 
make them excellent weight savers and can, in 
many instances, adequately carry relatively high 
compressive shear loads. These honeycomb struc- 
tures and plastic foam materials are available to 
the designer in a variety of densities and 
strengths for properly matching the load require- 
ments. The problem of attaching these structures 
to the glass fiber skin is more of a process prob- 
lem than a structural one, for numerous cements 
are available, and comparative data is available 
from the manufacturers’ on their specific proper- 
ties. Tests made in the Northrop Aircraft Proc- 
ess Laboratory indicate that bonding agents for 
attaching formed plastic material are available 
with higher strength properties than the internal 
strength of the foamed plastic. When the higher 
range of elevated temperature service (near 300 
F) is required, the list of available materials 
narrows down. rapidly. However, suitable bond- 
ing material can be obtained. 

As the process techniques are developed and 
the physical properties of the structural configu- 
rations improve, the number of applications of 
plastic reinforced laminates to primary structure 
naturally increases. 

The design techniques indicated in this article 


(Turn to page 76, please) 
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Fig. 1—Dies used for forming radomes. 


Lightweight 
Foamed Plastic 


Strengthens Aircraft Components 


I. STRATED here are two applications of Lock- 


foam—a new, lightweight foamed plastic—at the 
Lockheed Aircraft Corp. in Burbank, Calif. 

Fig. 1 shows the dies used to form radomes for the 
Lockheed F-94C Starfire ready for pouring liquid 
Lockfoam. Laminated glass-fiber cloth outer and 
inner linings are in place. The dies are heated to 
120 F in an oven to give proper rise 
while foaming takes place. During the 
foaming reaction, Lockfoam will produce 
heat greater than 200 F. 

After foaming has been completed, 

Lockfoam seeps over the edge of the die 
as shown in Fig. 2. The dies stay to- 
yether for eight hours of curing; six 
hours at 200 F and two hours cool 

When curing has been completed, the 
upper (punch) die is raised with the 
hardened radome adhering to it. Finally 
the foamed radome is carefully removed 


Turn to page 84, ple ase) 


Fig. 4—Pouring Lockfoam into an aileron section. 
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Fig. 2—Lockfoam seeps over edge of die after foaming has 
been completed. 











Ductile Iron Applications 
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UCTILE iron, although introduced a 
) to the foundry and metalworking > 504 
industries on a commercial basis © 
~~ 
just a little over three years ayo by the 
International Nickel Co., has made re- 


markable strides 
the first year of commercial production, 
just 3500 melt 
1950 this 
The year 
turned 


ince that time. In 1949, 
tons were poured, but in 
20,000 
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figure soared to tons. 
1951 saw tons 
and the figure for 1952 is 
estimated at 80,000 to 100,000 tons. 
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that 
the present time there are approximately 
200 the U. &., 


abroad operating 500 to 600 foundries 


ductile iron is found in the fact at 


firms in Canada, and 


licensed to produce it Castings range 
with 
light as 0.1 in. thick, to 50-ton anvil blocks having sec- 
tions 48 thick. The automotive and hundreds of 


other industries are finding more and more uses for 


from those weighing a few ounces, sections as 


In. 


ductile iron in numerous applications. 

A high carbon ferrous product, ductile iron con 
tains graphite in the form of spheroids. This arrange- 
ment of the graphite particles reduces internal notch 
ing considerably and greatly increases the proportion 
of effective matrix structure. 

It should be pointed out that the small quantity of 
magnesium, which is introduced into the molten metal 
before pouring, controls, in a broad sense, the graphite 
form has relatively little effect on the matrix 
These primarily controlled the 
hardening elements, such as silicon, manganese, nickel, 
molybdenum, chromium, or other carbide-forming ele- 


and 


properties are by 


ments, the cooling rate of the casting in the mold, and 
the phosphorus level 

Since ductile iron can be produced in the cupola, it 
has a broad flexibility with respect to the size, in- 
tricacy, and number of castings that can be produced 
at a given time. Compositional limits are quite broad, 
a wide variety of materials can be used for the base 
iron, and castings which may not meet required specifi- 
cations in the as-cast condition can be simply heat 
treated to fulfill the exigencies of the situation. Its 


4 


Relationship between tensile strength, elongation, and hardness of 


ductile iron. 


fluidity, suitability for pressure castings, and lack of 
“hot tearing” contribute to ease of production. 

Aside from its ductility and general strength, duc- 
tile iron is winning special approval for its high resis- 


tance to mechanical wear in 


both lubricated and un- 
lubricated conditions. It is claimed that the metal 
may be flame or induction hardened to 550 to 600 
Brinell. Other important assets of ductile iron are: 


heat and oxidation resistance at high temperatures; 
fatigue resistance; yield strength in combination with 
toughness; ability to withstand shock loads; 
ity; and machinability. 


weldabil- 


Ever alert to the advantages which a new engineer- 
ing material may have to offer, the automotive indus- 
tries were among the first to experiment with ductile 
iron castings in all types of applications. Cams, gears, 
sprockets, and bearings were some of the automotive 
parts to be cast initially in the new metal, and the list 
of uses for ductile iron castings in the automobile, air- 
craft, marine, farm equipment, machine tool, etc., fields 
has grown steadily ever since. 

The extent to which ductile iron has penetrated the 
aforementioned industries was graphically demon- 
strated in a display of equipment which International 
Nickel recently showed to the technical trade press. 
For example, a Ford trench hog on display incorpo- 
rated sprockets, 


cutter holding brackets, counterdrive 
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Typical microstructure of ductile 
iron showing spheroidal arrange- 
ment of graphite particles. 





support bracket, sleeve, and 
cleaner blades of ductile iron 
Similarly, a garden tractor near- 
by had a pawl carrier and tool 
raising lever cast in the metal. 

Automotive crankshafts are 
becoming steady favorites for 
the use of ductile iron castings. 


Diesel engine head. 


In combination with a preci- 
sion casting method, such as the 
shell molding process, large sav- 
ings in material and machining 
time are achieved. A sample of 
them was on display at the exhi- 
bition in the form of a crank- 
shaft for a Le Roi truck engine 

Other parts shown that were 
cast from ductile iron were: cyl- 


Clutch plate for heavy-duty Combination automobile hub 
tractor. and brake drum. 


inder blocks; piston rings; gear 
wheels; hub and brake drum: 


camshafts; clutch adjusting nut; 
marine gear; axle pivot hous- 
ings for a road compacter; tank 
turret lock assembly;  Borg- 





Warner clutch drive ring; Fire 
stone tire mold; components of 
a DoALL band saw; and - fan 
hub. A particularly interesting 
aircraft part on display was the 
outer ring (made by American 
Brake Shoe Co.) of a main bear- 
ing support for a Sapphire jet 
engine. 


Fixture castings for jet aircraft. Automobile fender die. 
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Possibilities for Weight 


ECENT data on possibilities for weight-saving in highway vehicles, control with power hydrau- 

lics, and research procedures and results were discussed at the recent SAE National Transpor- 

tation Meeting in Pittsburgh. About 300 engineers and fleet operators heard some interesting papers, 

three of which are abstracted here. Two papers point out areas for building lighter trucks and 
tractors, while a third illustrates some bench-testing techniques for components, 


TABLE | 


Cost of Saving Weight 


On Aluminum Alloy Chassis Parts 








Item 


Forged spoke wheels (dual trailer 
Forged spoke wheels (dual truck 
Forged spoke wheels (single front 


Forged disc wheels 


Sand cast spoke wheels (dual trailer 
Sand cast spoke wheels (dual truck 
Sand cast spoke wheels (single front 


PM cast spoke wheels Use forged spoke wheel figures: 


Spring hangers 220-T4 
Spring hangers 356-T6 


Frame cross members 220-T4 
Frame cross members 356-T6 


Rear axle housings: 
Timken style with closed bowl 
Eaton style with open banjo 


Hubs: 
Forged trailer dual 
Sand cast trailer dual 
PM cast trailer dual 


Forged truck dual 
Sand cast truck dual 
PM cast dual 


Forged truck single 
Sand cast ruck single 
PM cast single 


Brake Shoes Compare with malleable: 


Rear sand 
Rear PM 


Front sand 
Front PM 


Cost of Wt. 
Saving Lb Saved 


20¢ 
35¢ 
40¢ 


656 


25¢ 
40¢ 
60¢ 


50¢ 
40¢ 


50¢ 
40¢ 


76¢ 
32.5¢ 


20; 
40¢ 


30¢ 
65¢ 
30¢ 


33: 
70¢ 
33¢ 


25¢ 
10¢ 


35¢ 
15¢ 








Weight Reduction 
of Power Driven 
Highway Vehicles 


By J. N. Bauman 
White Motor Co. 


HE economics of motor transport 

are tied into payload that can be 

carried. The cost per day of an 
intercity tractor trailer transport unit 
will approximate $75 to $100 per trip 
on a 350-mile run, This total cost will 
not change with a wide variation in 
payload. As a result, a transport unit 
which due to its design can carry 
2500 Ib more payload per trip than 
one not so designed, will be a much 
more economical and profitable unit 
The best known approach to greater 
payload with limited axle weights and 
total allowable weights is by the use 
of light metals. 

The question as to the point of ap- 
plication where substitution of light 
weight metal is economical must be 
determined by its contribution to 
lower cost to the truck user. As an 
example, based on carrying full addi- 
tional payload on every trip, the esti- 
mated weight saved by aluminum sub 
stitution on a tractor might be 700 |b 
at an additional cost (at $.60 per lb) 
of $420, or $600 selling price. If ad- 
ditional revenue at $.80 per 100 lb for 
a 350-mile trip is $5.60, additional 
revenue per mile is $.016, and the 
mileage to just get back additional 
investment is approximately 40,000 
miles, 

The data furnished in Table 1 were 
prepared by the Aluminum Co. of 
America and show the relative cost 
per lb for weight saving by the use of 
aluminum in various design compo- 
nents. It is interesting to note that it 
varies from $.75 per lb on some parts 
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Reduction in Trucks .. . 


to as low as $.18 per lb on others. 
This comparison immediately shows 
the designers where substitutions can 
be made to maximum advantage cost- 
wise, 

There is, however, an additional ap- 
proach to the problem of designing 
motor truck equipment so that it can 
carry more payload. This approach 
considers the design of the chassis it- 
self in terms of load distribution that 
will permit maximum weight on the 
king pin of a tractor within legal axle 
and total GVW limitations. 

The cab forward type of tractor, 
provided it gives the proper type of 
tare weight distribution (6500 Ib on 
front axle, 3500 lb on rear), will make 
possible more king pin load than the 
conventional tractor. In fact, it often 
amounts to approximately 3000 Ib 
within legal axle limitations. 

The rear axle of the tractor is al- 
ways the critical axle in terms of 
legal weight limitations. The tandem 
dua] axle tractor increases the allow- 
able GVW but it is not the best solu- 
tion for states having total allowable 
GVW of 58-60,000 lb. The tandem 
axle tractor with tandem axle trailer 
having fifth wheel located at up to 15 
in. ahead of center line of the tandem 
would have a gross capacity of 72,000 
lb. This is far in excess of the weight 
allowable, and the higher investment 
and heavier weight do not indicate 
that this equipment solves the prob- 
lem. The fact that a tandem axle can- 
not give interchangeability with all 
trailers represents a very serious dis- 
advantage for this type of equipment. 

The possibility of greater king pin 
loading through unique chassis design 
is shown by a study of a new develop- 
ment by White. In this design an 
axle with individual wheels mounted 
directly to the frame is placed ahead 
of the driving axle, and these wheels 
steer in coordination with the front 
axle. [See the Oct. 15 issue of AUTO- 
MOTIVE INDUSTRIES, page 32.] 

With this tractor combined with a 
dual tire trailer, the allowable axle 
loading is 64,000 lb. This is approxi- 
mately 4000 to 6000 lb in excess of 
the maximum allowable GVW in many 
states, but its light weight and lower 
investment requirements make it a 
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practical 


tractor cannot reach maximum allow- 
able GVW. 
can use the 
each axle. 


tor rear 


unit where the two axle 


In addition, the operator only be 
for tolerance on 

In other words, the trac- 
axles and the 


excess 


trailer rear each axle under the legal limit. 


TABLE IA 
Weight Reduction Possibilities 
For Highway Trucks and Tractors 








Weight for Weight for 
Steel Aluminum Weight 
Construc- Construc- Saved, 
tion, Ib tion, Ib Ib 
Cab: 

Roof, door, hood, dash panels 
Cab frame 
Floor boards 
Tool, battery, seat boxes 
Misc. reinforcements, brackets, etc. 


868 429 439 


Chassis: 
Frame rails. 
Frame cross members and gussets 
Fuel tanks and brackets 
Air reservoir tank 
Tandem rear axle 
Housings 
Differential carrier castings 
Brake spiders and shoes 
Hubs 
Accessory brackets 
Spring hangers, rear frame brackets . . 
Spring hangers, front . 
Disk wheels, 22 in. (10)... 
Sub-Total for Chassis 


Engine and Accessories: 

Engine (672 cu in. Diesel 165 hp 
Cylinder block and crankcase 
Cylinder heads 
Oil pan 
Flywheel housing 
Gear case cover 

Main transmission case and cover... . 

Auxiliary transmission case and cover. 

Clutch housing 

Sub-Total for Engine an 


Grand Total 








axles are so located that to attain 
maximum allowable GVW they need 
loaded to 24,000 lb tractor 
rear axle and 29,000 Ib trailer axle 
This leaves a tolerance of 3000 |b for 








niportance of chassis de ign 


terms of weight distribution to 
enable truck users to carry more pay 
load must be apparent. In fact, the 
design factor offers greater opportu 
nity for payload increase than the 


weight saving by substitution of lignat 
metal. It is by a combination of the 
two that the maximum result will be 


obtained 


Lighter Trucks for 
Heavy Hauling 


By C. L. Burton and E. P. White 


Aluminum Co. of America 


s much as 4000 lb might be saved 
in truck and tractor weight by 
aluminum and 


using magne 


ium alloy Table IA on the preced 
ing page, using data obtained from 
manufac 


everal year work with 


turers, shows that the tonnages in 


volved are considerable. 


Experimental Bench Testing 
Techniques for Truck and 
Bus Components 


By Gil F. Roddewig 


GMC Truck and Coach Div., 
General Motors Corp. 


The advantages of bench testing 
have been recognized for a good many 
years. Such testing provides a means 
for evaluating changes or improve 
ments in many units quickly, cheaply, 
quite accurately and without delay 
from weather conditions. At ou 
plant we test a great variety of truck 
and bus components. Test requests 
from engineering cover a range from 
gages, switches, hoses, and fittings to 
axles, clutches, fuel tanks, frames 
and springs and they require from a 
few days to several months to com 
plete. 

Because of the great variety of 
tests we are asked to make, we must 
have quite a number of services 
available, and various arrangement 
Four of these 


are described and illustrated here 


are required setup 

In Fig. 1 we have an arrangement 
for checking 18 electric motor driver 
water pumps used in some of ou 


coach heating systems From. thi 


setup data wer obtained on pump 
seals, motor bearings and brushes, 
current consumption and water pump 
capacity. A valve in the discharge 
line controlled the pressure so that 


all units were operating under same 


th 





Fig. 1—Arrangement for testing 13 electric motor driven water pumps. 


load. Pressure of any individual 
pump could be checked at any time 
by opening a valve connected to pump 
discharge and leading to gage mani 
fold. Discharge volume, pump speed, 
and current consumption can be 
checked. Any pump can be removed 
from test by shutting off the intake 
and discharge valves and then dis- 
connecting a flange fitting. This is a 
good example of how quite a number 
of units can be tested in a relatively 
small space, 

The setup in Fig. 2 has been found 
very satisfactory for 
tanks. 


testing fue! 
The rocking and bumping of 
the cradle creates the same effect on 
mounting straps, tank ends, and in- 
ternal baffles as does many thousand 


miles of actual service. The air cyl 





inder which actuates the cradle can 
be used for many purposes. The 
length of the stroke can be varied by 
changing the timing of the valves, 
and of course the rate of the piston 
rod can be controlled by the size of 
the orifice through which air enters 
and leaves the cylinder. 

The adaption of an old principle 
of vibration to the testing of certain 
truck 


components is illustrated in 


Fig. 3. The vibrating machine con- 
sists of an electric motor driving a 
speed changer which in turn drives 
the large pulley and shaft at the 
right. A flexible drive shaft connects 
shaft with the driving 
shaft and gear of the vibrator which, 


the pulley 


of course, drives the same size driven 
(Turn to page 86, please) 





Fig. 2—Air-actuated cradle for testing fuel tanks, etc. 
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Suggested application of Monroe power steering 
mechanism in linkage of typical passenger car cen- Conventional center-point steering system layout be 
ter-point steering system fore application of power steering 








CCORDING to a recent report from Monroe 
Auto Equipment Co., Monroe, Mich., 
M the company has started production of 
on roe power steering equipment and expects to have 

units available for delivery this month. 
‘ Monroe power steering is of the hydraulic 
type, incorporating a direct-acting, hydraulic 
Power Steering booster mechanism which is installed as a 
component part of the steering linkage sys 
tem. It is operated by a conventional type 
: ° hydraulic pump driven by the engine. The 
in ro uCcTI on operating valve and power cylinder are con- 
tained in a single, compact assembly so as to 
reduce the amount of plumbing ordinarily re- 
quired for an installation of this character 
The hydraulic cylinder and valve assembly will 
usually replace the actuating link or drag link 
in the conventional steering system and, con- 





sequently, results in a relatively simple and 
economical arrangement, according to Monroe 
engineers. 

It may be applied as part of a center-point 
steering system or a relay steering system on 
passenger cars, trucks and tractors. The unit, 

Close-up of Monroe power steering mechanism. The hydraulic power cylinder said to be accepted by one passenger car man- 
and valve mechanism are contained in this unif. ufacturer, is being tested by others. 


Suggested installation of Monroe hydraulic power 
steering mechanism in steering linkage of typical re 
lay type steering gear layout. 


Typical relay type steering linkage layout before 
application of power steering 
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All-Purpose Shaft Seal for Long Service Life 


Recently announced is an all-pur- 
pose mechanical seal known as the 
“John Crane” Type 19. It is said to 
provide life-time performance in small 
pumps, hot water circulators, and 
many other rotary shaft applications. 

Special beveled cones made of 
Teflon (DuPont trademark for tetra- 
fluoroethylene resin) are utilized as 
the flexible member. This adapts the 
seal for services using water, oil, and 
corrosives; temperatures from —100 F 


LPG Fuel Unit for 

Recently developed is a_ strainer 
and Fuelock unit for trucks, buses, 
and tractors burning LPG. The 
Fuelock fits on top of the strainer 
and is operated by a magnet. When 
the ignition is turned off, the gas 


Strapping Unit 
Now available is a strapping unit, 
said to weigh only 10 Ib, 10 oz, that 
fastens around the waist by means 
of a belt that is made to hold securely. 
Known as The Beltbinder, it is de- 
signed to carry tools, strapping, and 
seals up ladders, scaffolds, towers, 
ete., in industrial plants. 
The unit includes three containers 


to 450 F; vacuums and pressures to 
200 psi; and high shaft speeds. 

Since it is a packaged type unit, 
the seal reportedly provides quick and 
easy installation for production as- 
sembly and replacement service. It is 
presently available in sizes to fit shaft 
diameters of %, %, %, % and % in. 
The metallurgy of the seal, bronze, 
stainless steel, ete., can be specified. 
Crane Packing Co. 


Circle P-4 on page 49 for more data 


Commercial Vehicles 


line is automatically locked shut. 

By keeping out scale and other for- 
eign matter the strainer keeps Fuelock 
and converter valves from leaking. 
Century Gas Equipment Co 


Cirele P-5 on page 49 for more data 


for Industrial Use 


suspended from a beit. One holds a 
200-ft coil of strapping which can 
be cut by a hammer-cutter held in a 
leather pocket. A canvas pouch with 
a strapping tool and a supply of seals 
completes the unit. Strapping and 
matching seals are made in various 
widths and metals. A. J. Gerrard & Co 


Circle P-6 on page 49 for more data 


Combination Air and Hydraulic Brake 


Recently introduced is a_ brake 
which is said to feature air operation 
as a service brake with an auxiliary 
or emergency hydvaulic system avail- 
able in case of failure of the air sys- 
tem. The air and hydraulic systems 
of the Hydro-air brake are separate 
and may be applied either indepen- 
dently or simultaneously. 

Brake applications designed and 
developed by the manufacturer run 
from the smallest genera! automotive 


size in a three brake shoe construc- 


tion (using a nine-in. drum) for hy- 
drauliec over hydraulic, to a six brake 
shoe construction (using a _  365-in. 
drum) for a combination air and 
hydraulic system. 

The dual system brake installed on 
both tractor and trailer is said to 
provide a separate and independent 
“Service” and “Emergency” brake on 
each and all wheels of the tractor- 
trailer combination. Each system 
service or emergency—is controlled 


(Turn to page 70, please) 
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LITERATURE 








Materials Handling 


Vol. 11, No. 1 of “Handling Mate- 
rials” describes how the manufac- 
turer’s fork lift trucks and tractors 
can bring improvements and cut costs 
in materials handling. Towmotor 
Corp. 


Circle L-1 on postcard for free copy 


Metal Finishing 


Now available is Vol. 1, No. 1 of 
“Finishing Engineer,” a new 
terly publication on metal 
operations. This 
a feature article on Automation at 
the Ford Cleveland Plant. Metalwash 
Machinery Corp. 


quar- 
finishing 


first issue contain 


Circle L-2 on postcard for free copy 


Aircraft Facilities 


Recently published is a 
aimed at acquainting the aircraft in- 
dustry with the manufacturer’s re- 
search, development, and production 
facilities. Aircraft Div., Rheem Man- 
ufacturing Co. 


brochure 


Circle L-3 on postcard for free copy 


Blast Machine 


Bulletin No. 223 on the Blastmas- 
ter Rotoblast is now available. Eight 
features that make the machine use- 
ful to the foundry and metal finish- 
ing fields are illustrated. Pangborn 
Corp. 

Circle L-4 on posteard for free copy 


Transformer Laminations 


Now available is the fifth edition of 
a transformer lamination catalog 
(No. EM 8). Included are technical 
information and full-size drawings of 
all available standard shapes. Copies 
should be requested on company let- 
terheads. Advertising Dept., Alle- 
gheny Ludlum Steel Corp., 2020 Oliver 
Bldg., Pittsburgh 22, Pa. 


Engine Pressure Indicator 


Bulletin No. EP4 5M describes an 
engine pressure indicator for mea- 
suring pressure-time curves of either 
gasoline or Diesel engines. The com- 
plete system consists of a catenary 
diaphragm pressure pickup, a strain 
gage amplifier, and a standard cath- 
ode ray oscilloscope. Control Engi- 
neering Corp. 


Circle L-5 on postcard for free copy 


Carbide Tools 


Vol. 43, No. 12 of and 
Grinds” is a special issue devoted to 
the related subjects of carbide tool 
grinding and diamond wheel conser- 
vation. Norton Co. 


“Grits 


Cirele L-6 on postcard for free copy 


Torque Equipment 

Recently released is a booklet cov- 
ering torque testing equipment and 
torque tools. Richmont, Inc 

Circle L-7 on postcard for free copy 
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Instrument Transformers 
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nefe ' 

i j tra 1, 10¥%-nag 7 ( 
(;hA-4626F) ntair rat y AS 
racy classificatior ind pr 
vor and itdoor potential and cu 
rer General Electric Co 

Circle L-* n posteard for free copy 


Thread and Form Grinder 
Catalog No. 133-52 de Model 
123 thread and form grinder for small 
thread and 
field Corp 


cribe 


prec 
The he 


intricate form 


Cirele L-9 on posteard for free copy 


Industrial Facilities 

Now available is a hooklet describ 
the fa 
cilitic pre ‘isior 


Di 


ing manufacturer’ 
for 
production 


Treo 


Cire 


extensive 


research and 
Lycoming-S pence? 
Manufacturing Corp 


le I 


6 on posteard for free copy 


Truck Axles 


Recently announced 
(Form No. A-224) 


is a hooklet 


on the operatior 
and maintenance of Model 36M tan 
dem drive axles for trucks Arle Din 


Eaton Man facturing Co 


Circle 1-11 on posteard for free copy 


Nails, Rivets, Screws 
Catalog No 


60 covers a line of spe 


cial nails, rivets, and screws produced 
by the cold heading method A nun 
ber of eful specification tables are 
included. John Hassall, Inc 


Circle 1-12 on posteard for free copy 
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Steel Heat Treating 


Recently released is a wire-bound 


booklet on the Homocarb method with 
Microcarb control for at 
ing Leeda & 


Circle L-13 


teel he treat 


thrup Co 


on posteard for free copy 


Aluminum Extrusions 
Now 


over 


availabi a Y8-page catalog 


on 1000 standard extruded alu 


FREE LITERATU RE—Continued 
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! nape ) 
t) drawing AY 
‘ lat Piece 
Circle L-14 on postcard for free copy 


Power Steering 


Just released is a leaflet on a new 
lrau power steering system for 
automobile, truck, and tractor appli- 
atio Vonroe Auto Equipment Co. 


e L-15 on posteard for free copy 
Strainer Design Manual 


Recently 


al of 


released is an engineer’s 


mat wire cloth strainer design. 


Various types available are described 
ind pictured. Michigan Wire Cloth Co 


Circle L-16 on postcard for free copy 


Transfer Machines 


Bulletin No. 3000, fresh off the 
ress, describes a series of automatic 
transfer machines. The Motch & 


Verryweather Machinery Co. 


Circle 1-17 on posteard for free copy 


Industrial Filters 


t \ ivailable j 


le 
quenching oil applications 


Filtration Co. 


a four-page bulle- 
filters and 
Industrial 


n oF 


Ilpark industrial 


Circle L-18 on posteard for free copy 


Cutting Oils 


our Sunicut cutting oils to keep 
parts and tools up to 50 deg cooler 
are described in technical Bulletin 
Nos. 12 and 13. Sun Oil Co. 

Circle L-19 on postcard for free copy 


Aircraft Equipment 


Recently released a brochure on 
crew assemblies, worm gears, and 
fractional horsepower motors for the 

reraft and allied industries. Each 
init and its components are said to 
be designed to specification for the 
function it is to perform. Vard, Ine. 

Circle L-20 on posteard for free copy 


Bulldozers 


Ready for distribution is a 36-page 
catalog of and 
model is 


Cat- 


bulldozers 
Each 
illustrated. 


on a line 
attachments. 
Cc! | ed 


Tractor Co. 


their 
fully de 
‘ rp 

Circle I 


and 
Nar 
21 on postcard for free copy 
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Pressure Monitors 
Recently developed is a line of 
These 
units are said to provide precision and 
accuracy in the flight programming 
of aircraft and guided missiles. 

Basically, the pressure monitor 
consists of a temperature compen- 
sated diaphragm mechanism and an 
inductive pickoff. Depending on the 
type of diaphragm used, it reportedly 
provides various types of data such 
as altitude, air speed, vertical speed, 
and differential and absolute pres- 
sure. The inductive pickoff electrically 
signals the approach to a preset pres- 
sure and variations from that point. 
Kollsman Instrument Corp. 


sensitive pressure monitors. 


Circle P-1 on page 49 for more data 


Three-Phase Geared Motor 


Now in production is a _ two-hp, 
100-c, three-phase, a-c aircraft motor. 
Known as Type GA, this unit is said 
to offer internal gearing to provide 
multiplied torque at low speeds for 
driving such components as hydraulic 
pumps, compressors, hoists, etc. 

A wide range of gear ratios with 
output speeds from 1500 to 5000 rpm 
reportedly permits selection of the 
most efficient speed to drive the com- 
ponent. The motors are designed to 
meet the requirements of Air Force 
Spec. No. 32590. 

Features of Type GA include hard- 
ened and shaved helical gears, pyra- 
midal base, integral fan for self- 
ventilation, internal spline take-off 


U. S. geared motor. 


Aircraft 
S. Electrical Motors Inc. 


shaft, and mounting pad. 
Div., U. 


Circle P-2 on page 49 for more data 


Gyro Instrument Calibrating Device 


Recently developed is a gyro in- 
strument calibrating device for cali- 
brating and evaluating rate gyros 
and associated equipment. 

The drive system is said to do 


away with gearing and _ backlash. 
Heart of the unit is a steel-to-steel 
friction drive whose output to the ta- 
ble is continuously variable 
0.01 deg/sec to 1200 


from 
deg/see by 
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means of a single control which 
makes 36 turns for full-scale traverse. 
The drive is powered by a synchro- 
nous motor operating from line fre- 
quency, 

An indicator drum carrying a 
scale 25 in. in length is coupled di- 
rectly to the rate-controlling lead 
screw. Indicated rates have been 
demonstrated to be accurate and re- 


Genisco gyro instru- 
ment calibrating de- 
vice. 


peatable—upscale or downscale, for- 
ward or reverse—to within one per 
cent of actual rate. 

Performance measurements show 
that the model has successfully mini- 
mized vibration and wow conditions. 
Irregularities in angular velocity at 
frequencies up to 100 eps reportedly 
do not produce tangential accelera- 
tions, at a radius of 10 in., in excess 
of + .005 g. Vertical accelerations 
at frequencies up to 100 cps do not 
exceed + .012 g, it is claimed. 

The machine is 18 in. high, 24 in. 
wide, 36 in. deep, and weighs approxi- 
mately 275 lb. There are 108 mount- 
ing holes in the surface of the table 
arranged in a regular two-in. equi- 
lateral pattern. The holes are tapped 
to % by 20 threads. 

The table is not adaptable to sine- 
wave oscillation, Scorsby oscillations, 
loop servo feedback systems or other 
similar gyro tests. It is free-wheel- 
ing, however, when mechanically dis- 
engaged to permit certain precession 
and drift tests in addition to its pri- 
mary purpose of producing controlled 
rates-of-turn. Genisco, Inc. 

Circle P-3 on page 49 for more data 








News of the 
MACHINERY INDUSTRIES 


By Thomas Mac New 


Rolling Mills 


A new type of rolling mill for the 
fabrication of tapered aluminum alloy 
sheets—of the type that 
are necessary for the production of 
the latest military aircraft 
designed and built by 
Inc., New York, N. Y. 

According to 


plates and 


is being 
Hydropress, 
Hydropress officials, 
the 145-in, four-high rolling mill will 
be the largest installation of its kind 
in the world. It will permit the hot 


or cold rolling of 


aluminum alloy 


sheets and from 0.032 in. to 


plates 
3.0 in. thickness. 


uled for late 1953, 


Operation is sched 


On the West Coast plans are under- 
way for the construction of the first 
rolling mill in that area for the pro- 
duction of 


aluminum sheets, ‘strips 


and circular This was an 
nounced by the Harvey Machine Co. 


Inc., Torrance, Calif. 


shapes, 


Erection of a 


new plant which will cost 


approxi- 
mately $20 million will begin as soon 
as a suitable site is selected. The new 
mill will include heat treating equip- 
ment for the 


strength 


production of high- 


aluminum which is needed 


by the aircraft industry. 


Cold Reduction of 18 In. 

Tubing 

Graham B. Brown, Tube Reducing 
Corp., recently presented a paper be- 
fore the American Ordnance Associa- 
tion on “A Machine to Cold Reduce 
18-In. Tubing.” 
that such a machine is 
under construction at the E. W. Bliss 
Co., Canton, Ohio. 


In this paper it was 
pointed out 


The machine is being made up of 
a series of sections, each more or less 
independent of the other, and the 
total to be about 100 ft long. To drive 
the machine, a pair of 13 in. hydraulic 
cylinders operating under a working 
pressure of 2200 psi are to be utilized. 
The oil 
each cylinder will be 
own The have been 
especially designed for the project by 
the Waterbury Tool Co. 


required is 5400 gpm, and 
driven by its 


pump. pumps 


52 


The saddle of the unit resembles a 
50 in. mill roll housing equipped with 
four 36-in. wheels which suspend it 


from rails seven in. above the pass 
line. Completely assembled with rolls, 
roll neck bearings, etc., the saddle has 
a gross weight of 150 tons. Maximum 
travel of the saddle is about 73 in., 
the length being that required to ro- 
tate the rolls slightly less than 180 
deg. 

Both Tube Reducing Corp. and E. 
W. Bliss Co. took part in the ultimate 
design of the unit. 


Short Term Amortization 


From our Washington Bureau we 
learn that bright prospects for easing 
the current tax amortization rates on 
machine tools and 


many types of 


industrial machinery are on_ the 


horizon, Chances for an early im- 


provement in the present rates are 
extremely good. 

Previous political administrations 
took the position that the Government 
afford to run the risk of 
losing revenue under a revised amor- 
tization They refused to 
concede the industry point that more 

not less 


could not 
schedule. 


revenue would probably 
the long pull from short- 


term amortization. 


result over 


The picture is different 


Eisenhower. 


basically 
Treas- 
have placed the 
depreciation problem at the very top 
of their list of tax conditions that 
need remedying. Engineers are work- 
ing side-by-side with revenue experts 


under President 


ury Dept. officials 


at the Treasury, in efforts to come up 
with an early and workable solution. 
One high Treasury official points out, 
“We are definitely thinking that some 
machines should be amortized in 10 
years, some in 12, and possibly some 
in 15 years, instead of the general 20 
year rule that now applies.” 

It is important to keep in mind that 
the forthcoming new rates will apply 
only to machinery and equipment 
after any new rates become 
effective. 


hought 
At present, there is no in- 


Prospects Bright for 
More Realistic Tax 
Amortization Rates 
on Industrial Equip- 
ment. Aluminum Roll- 
ing Mill Planned for 
West Coast. 





tention of making any of the new 


rates retroactive to apply to machin- 
ery purchased prior to the effective 


date of the rule changes. 


The problem won't come before 
Congress for at least several more 
weeks. The Treasury’s recommenda- 


tions will no doubt carry a great deal 
of weight, but such specific points as 
the effective date for the new rates 
may be threshed out in congressional 
committee sessions. 


All-Time High for Bullard 


In the Annual] Report just released 
by The Bullard Co., it is pointed out 
that 1952 sales increased 74 per cent 
1951 and that the $57 


volume amounted to an all-time high 


over million 
in the history of the company. Ap- 
proximately 75 per cent of Bullard’s 
sales for 1952 is subject to renegotia- 
Bullard, 
manager, the 


tion. According to E. C. 
president and general 
current backlog of unfilled orders 
amounts to $55 million after cancella- 
tions. Federal taxes and renegotia- 
tion took a little over 23 per cent of 


the firm’s total income during 1952. 


Atomic Energy 


A report on industrial participa- 
tion in atomic energy development has 
prepared by the Council for 


Technological Advancement, Chicago, 


been 


Ill. In discussing the potential role 
of private industry in atomic energy 
calls atten- 
tion to the need for a program which 


development, the report 


will encourage in atomic energy the 
same kind of competitive effort which 
has made the 

what it is today. 


automobile industry 
Under present con- 
ditions, only a few companies share 
in and contribute to advances made 
Maximum benefits will 
be attained only when private enter- 


in this area. 


prise is able to participate in this 
technological advancement to the 
same extent that it has in those of 
the past, according to the report. 
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Rotating Head 100 Ton Die Tryout Press 


Now ready for the trade is a 100-ton 
die tryout press in which the head 
can be quickly released and rotated 
to any point up to 240 deg. 

Four post construction is claimed 
to assure perfect alignment of both 
punch and die. The air clutch is a 
combination flywheel type, air oper- 
ated, with multiple disk brake. Elec- 
trical controls permit inching, single 
stroke, continuous operation and for- 
ward or operation. Two, 
hand safety push button contols and 
one emergency stop button are stand- 
ard equipment. The press has a six 
in. stroke and operates efficiently at 
50 strokes per min. 


reverse 


Lubrication to 
all working parts is by forced feed. 
Alpha Tool Works. 


Circle E-1 on page 49 for more data 
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Alpha 100 ton die try- 


ouf press. 














Trim Router for Non-Ferrous Parts 


Ekstrom, Carlson trim 
router, Model 327-T. 


Designed especially for the aircraft 
industry, the No. 327-T trim route 
is suited for trim routing large non 
ferrous sections. Either of two spindle 
10,000 and 20,000 rpm is ob 


tained with a selector lever and a 


speeds, 


belt change, and three, five, or 7% 
hp spindle drive motors at 3600 rpm 
are optional. 

Physical dimensions of this ma- 
chine includes a 27% in. throat clear- 
ance and a floor to guide pin holder 
height of 32% in. The adjustable dis 
tance from the end of the guide pin 
holder to the face of the 


ranges from a three in. minimum to 


spindle 


a maximum 9% in. Spring-loaded, 
sliding guide pin holder provides a 
6% in. maximum stroke, controlled by 
means of an adjustable, screw-type 
top. Ekstrom, Carlson & Co. 


Circle E-2 on page 49 for more data 


(Turn to page 54, please) 
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(Continued from page 53) 


Vertical Column Turret Lathe 


Newly designed Schiess single col- 
umn vertical turret lathes primarily 
intended for high-speed machining 
with carbide tools are now being dis- 


tributed in this country. 


Available in 39 in., 49 in. and 65 in. 
turning lengths, the KE series has an 
all-vertical gear drive with the main 
motor mounted in a vertical position 
on the back of the machine and di- 
rectly connected to the gear box 
through a vibration-absorbing coup- 
ling. The gear box is also vertically 
mounted so that changes in the direc- 
tion of the drive are transmitted to 
the table without bevel gears. 

Separate column and table base con- 
struction is claimed to permit fine ad- 
justment and close table tolerances 
against the column ways for both the 
cross rail and the vertical ram. Table 
runs on tapered roller bearings. 

Vertical ram, cross rail and side 
head are all counterbalanced. A sin- 
gle lever unlocks, raises or lowers, 
and locks 


cross rail simultaneously 


hy electro-mechanical controls. 


These single column vertical turret 


lathes utilize hydraulic pre-selection 
of speeds which can be made while the 
table is rotating. There are 16 spindle 
speeds in a ratio of one to 50. Maxi- 
mum table speed is 310 rpm for KE 
100 models. 

Direction of feed and rapid traverse 
are actuated by spring-loaded mono- 
lever controls; one for normal feeds, 
rapid Each 

normal directions of 


another for traverse. 


lever permits 
feed or rapid traverse plus angular 
compound, Kurt Orban Co., Ine. 


Circle E-3 on page 49 for more data 


ee 


Orban distributed 
Schiess turret lathe 








Scrap Bundling Machine for Wire and Strip 


Specifically designed for handling 
scrap of a stringy nature, a scrap 
bundling machine has intro- 
duced which forms scrap into compact 
cylinders. It is recommended by the 
maker for bundling steel, aluminum, 
brass and lead—either in 
strip form. It is 
models: 


been 


wire or 
available in two 
Model 18, which forms a roll 
18 in. in diameter and 18 in. in 
length; and Model 24, which produces 
a roll 24 in. in diameter and 24 in. 
in length. 

In operation, this machine forms 
scrap into cylinders around a revolv- 
ing spindle. Power is transmitted to 
the spindle through a sprocket and 
multiple strand roller chain drive 


54 


system. Design of the spindle in- 
cludes a keyway connection with its 
drive sprocket, allowing it to be re- 
moved mechanically to discharge bun- 
dled scrap. To discharge scrap an air 
pressure system is employed. First 
the spindle is withdrawn, then a 
pusher ram rolls the scrap bundle out 
of the hopper. Spindle and ram also 
are returned to their bundling posi- 
tions by the air pressure system. 

A 10 hp gear motor is supplied 
with Model 18, a 15 hp motor with 
Model 24. Operating speed of the 
bundling spindle is 45 rpm. A safety 
switch lever extends across the front 
of the hopper. An additional safety 
feature is the start-stop-reverse 


switch, which can be adjusted so the 
operator must hold the button down 
while the machine is in operation. 
McLanahan and Stone Corp. 


Circle E-4 on page 49 for more data 





McLanahan and Stone scrap bundler. 
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Automatic Transfer Machine for Engine Blocks 


Completion of this large Natco Holeway machine which is capable 
of completing 55 operations on engine blocks at the rate of nearly 
two ports per minute has been announced. Operations include mill- 
ing, drilling, combination core drilling and chamfering, reaming, com- 


rs 


Circle E-5 on page 49 for more data 


bination spot facing and chamfering, combination rough counterboring 

and spot facing, rotating part 180° and vibrating for chip removal 

and also inspecting holes. The machine has 19 stations and requires 
one operotor. (National Automatic Too! Co.) 


Lapping Method Developed for Internal and External Splines 


A method for lapping small inter- 
nal splines and non-rolling external 
splines and gear forms has been de- 
veloped. The method, which can be 
applied to either the Michigan Model 
996 or Model 998 internal gear lap- 


pers, permits production lapping of 
external splines that are of insufficient 
depth to allow continuous rolling con- 
tact with a lap in external lapping 
machines, as well as production lap- 
ping of internal splines so small that 
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it is impractical to make a lap that 
will roll with the spline. 

For lapping the external splines, 
parts are chucked in an internal lap- 
ping machine. An internal toothed 
lap having the same number of teeth 
as the spline is mounted in a floating 
holder on the reciprocating lap 
spindle. The lap is made with suffi- 
cient clearance to slide over the 
spline. 

In operation, the work drives the 
lap and the lap spindle reciprocates 
on the work centerline while the work 
and rotate together. The lap 
spindle is braked hydraulically to give 
lapping action to of the 
splines. Work is rotated in the oppo- 


lap 


one side 
site direction to lap the opposite side 
of the splines. 

For lapping internal splines, a 
similar arrangement is usec with the 
internal splined member in the chuck 
and the external splined member 
mounted on the lap spindle with a 
floating holder. Splines as small as 
one-in. pitch diameter can be lapped 
by this method. Michigan Tool Co. 


Circle E-6 on page 49 for more data 


(Turn to page 56, please) 








EQUIPMENT 


Molding Compound 


Recently announced is a high-im- 





pact, glass-fibre-filled, one-step phe- 





nolic molding compound. Known as 
For additional information, please use postage-free reply card on page 49 16221 Natural, it was formulated for 
! 


applications where high shock resis- 





tunce is required. Excellent dimen- 
(Continued from page 55) ional stability and a high modulus of 
elasticity are claimed for the product. 


The material is said to be readily 
Speed Recorders molded by standard compression meth- 
ods Pressures of 5000 to 6000 psi are 
Qe > ~ t ) he w 1 " ° 
— 1M rip chart = dr recommended, but high-frequency pre 
corders, which are General Electric 


Type CF-5 instruments modified for 
use with Metron tachometer indica 


heating permits the use of lower mold- 
ing pressures. Cure time is reportedly 

only slightly slower than for general- 
tors and heads to record speed, have purpose materials. Durez Pleoties & 


been placed on the market. Eighteen Chemieate. Bue. 


different speed ranges are available 
from zero to 50 to zero to 100,000 Circle E-8 on page 49 for more data 
rpm, fpm, epn d per hr, ipm or 


virtually any other peed unit 


Charts are four in. wide, 65 ft 


Core Blowing Machine 


According to the maker, an ex- 


long, and have 50 or 60 minor divi 


lon de ie nding ipon the speed ranye 


tremely fast core blower, originally 
slecte QS) ‘ > ‘ ar . aic 
elected, Sustained accuracy is said designed especially for the high speed 
to assure dependable records even production on one of the new defense 
when the recorder is as much as 1000 


projects, has just been released for 
ft from the engaged speed. Duty i sale to the foundry industry in gen- 
eral. It will be called the Demmler 
103, 


continuous-up to 30 days on a single 
roll Vetron Tustrument Co. 





Circle E-7 on page 49 for more data Metron speed recorder The machine will blow and draw 
eight cores in a box with a 5% sec 
machine cycle. It has a fully auto- 
matic cycle control which is accom- 
plished by the use of a hydraulically 
controlled air timer. This timer per- 
mits the operator to operate an ad- 
jacent roll-over while the machine is 
going through its blowing cycle and 
the core blowing cycle can be in- 
finitely controlled by the turning of 
a control knob. Hard chrome-plated 
valve seats protect the timer from cor- 
rosive foreign matter in the foundry 
air lines which might impair its effi- 
ciency and accuracy. 

poe agony Yee A stationary magazine on the new 

Model 103 core blower is said to assure perfect 

alignment of the core box at all times 
and core box handling devices may be 
installed without difficulty. The core 
blower has a large throat opening to 
permit the smooth flow of sand from 
upply hopper into the throat of the 
machine, 





The Demmler 108 is built with com- 
pact but sturdy structural steel con- 
struction and all parts have been 
made easily accessible for quick main- 
tenance. Wm. Demmler & Brothers. 





Circle E-9 on page 49 for more data 
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High-Speed Automatic Dieing Machine 


Handling metal up to 25 in. wide 
and 11/32 in. thick, a high-speed au- 
tomatic dieing machine makes com- 
pletely drawn and formed stampings 
in 13 operations by the progressive 
die method. 

In one of its first applications the 
automatic machine makes right and 
left hand parts for an automotive 
window control gear at the rate of 60 
complete pairs per minute. Steps per- 
formed with each stroke of the ma- 
chine include notch, pierce for pilots, 
draw, bend ears, and nine other op- 
erations. Material used is 0.065 in. 
thick hot rolled steel in coil form. Up 
to 16 in. strokes can be provided for 
producing straight shells up to 3% 
in. long and tapered or hemispherical 
shells of greater lengths. 

Precision alignment of the tools is 
said to be provided by the unique 
construction employed. In the dieing 
machine any angular thrust from the 
crankshaft and connection is absorbed 
by the crosshead. Henry & 
Wright Div., Emhart Mfg. Co. 


lower 


Circle E-10 on page 49 for more data 


Henry & Wright dieing machine. 


12,000 Lb. Towing Tractor for Heavy Industry 


A towing tractor, the Clarktor-120, 


has been designed to meet the re- 
quirements of aircraft manufacturers 
and heavy Clarktor- 
rating of 
12,000 lb and is powered by a 16A 
Chrysler engine. 
Clark 
silhouette are 


industry. The 


120 has a drawbar pull 


Fluid coupling, ex 


clusive axle 


design and low 
features of the new 
tractor. 

The six-cyl Chrysler gasoline en 
114 bhp at 


Its displacement is 265 cu in., and it 
} 


gine develops 3200 rpm. 
provides 215 ft lb maximum torque. 
The fluid coupling is used in conjunc- 
tion with a dry plate clutch. 
Clarktor-120 has four speeds for 
ward, with a maximum of 16.3 mph, 
and one reverse—2.17 mph. The spe 
cial heavy-duty four-speed transmis- 
sion is of Clark’s own manufacture. 
Helical gears and mainshaft are made 
of carburized alloy steel, forged and 
heat treated to obtain maximum prop- 
erties of the stee) for clash, wear, 
strength. The shift 
lever is tower-mounted on the trans- 


distortion and 
mission 
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The rear axle embodies double re 
duction gearing with the final reduc 
tion of the planetary type mounted in 
the wheels. In this construction the 
drive snaft extends through the tube 
that supports the wheel bearings and 
transmits the torque to a set of three 
planetary gears and in turn each 
transmits its portion of the load to 
the wheel. The reaction from these 
years is transmitted to a ring gear 
which in turn is splined to the hous 
ing. First reduction is at the differ 
ential and employs the latest type of 
hypoid construction. Drive shafts are 
of heat treated alloy steel 

Front axle is a pivot mounted type 
of special 


construction which is 


claimed to contribute to the maneu 


verability and results in a machine 


that can be turned within a 127 in 
radius. 

Twin gas tanks, each with its own 
gage, have a total capacity of 25 gal 
and enable the Clarktor-120 to over 
ate eight to 10 hr without refueling 
Truck-type brakes, 


280 sq in. brakine area, are 


hvdraulic with 


tandard 


An electric horn, headlights and tail 
light are standard equipment. 


A Holland 


standard 


automatic coupler is 
equipment. The 
drilled to 
standard height, 18% in. 
from floor to eye center. 


coupler 
mounting Is locate the 
coupler at 
A winch 
containing 300 ft of % in. cable with 


a No. 5 hook is optional at extra cost. 
10,000 lb. Also 
available at extra charge is an all 


Its drawbar capacity is 


weather cab of all-steel construction, 
sound deadened = and 
throughout 


( ‘lai h 


insulated 
with plastic 


Equipme nt Co. 


compound. 


Circle E-11 on page 49 for more data 


Clark towing trac or 











Easing of Current Copper Scarcity Foreseen. Aluminum 
Brings Higher Price. Controls Over Tin Removed by NPA. 





METALS 


By William F. Boericke 


Decontrol Expected to Advance 
Copper Price Sharply 


Following the removal of OPS control over copper 
scrap the price jumped about four cents per lb over the 
old ceiling level to 251% cents. This should result in 
speeding up the flow of scrap to the primary smelters 
by whom it is badly needed to augment domestic mine 
output. For nearly two years dealers in scrap have 
held back supplies awaiting decontrol. Only 46,000 
tons of scrap went to the primary smelters in 1952. 
It should have been over 100,000 tons. 

Assuming that decontrol of copper metal follows de- 
control of copper scrap, the new price of scrap offers a 
clue to the future price of domestic refined metal. A 
four cent increase would bring the price to 2814-29 
cents per lb from the OPS ceiling of 241% cents. This 
is about in line with most predictions in the trade 
which have generally forecast a price close to 30 cents 
per lb for domestic copper with a sharp decline in the 
foreign price to match this figure. 

This may be wishful thinking for the policy of the 
Chilean government is unpredictable and U. S. copper 
industry is vitally dependent on imports of Chilean 
copper. Heretofore Chile has been getting 351% cents 


~ 


per lb for copper at Chilean ports or 361% cents deliv- 
ered in the U.S. American-owned copper mines in that 
country get 241% cents with the difference to the 
Chilean government. It is certain that Chile will not 
accept a cut of six cents per lb to 29-30 cents with 
equanimity. The Chilean Congress has recently autho- 
rized the government to fix the price for copper bought 
from the American producers who may be heard from 
but have no other recourse. 

Chile alone is receiving 3614 cents in this country. 
Other foreign producers take a lower price which has 
averaged about 3454 cents. The European price is even 
lower and demand is weakening. A good tipoff on future 
trend is reported action of three large Canadian copper 
producers who accepted 30 cents per lb for delivery to 
the U. S. stockpile over the next two years. If a higher 
price than this were in prospect it is hardly likely such 
a contract would have been signed. 

Signs are not lacking that the current copper 
scarcity will ease. The International Materials Con- 
ference announced that, because of improving supplies, 
international allocations for the metal will be termi- 
nated. The January statistics bear out belief that 
copper inventories are increasing and there may have 


been considerable overbuying for inventories on the 
theory that the domestic price would advance sharply 
when decontrolled and 241% cent copper would be just 
a memory. Copper fabricators have been steadily add- 
ing to their stocks on hand which stood at 333,455 
tons at the end of the year as compared with 254,868 
tons last March. Shipments to their customers totalled 
117,300 tons in December, during which they took in 
143,000 tons from the smelters. They took in 125,000 
tons in January. A sudden reversal from a sellers’ to 
a buyers’ market such as occurred in lead and zinc in 
1952 is something that must be considered possible. 


Zinc and Lead Markets Lower 

A discouragingly slow demand and further reduc- 
tions in allegedly unprofitable prices of lead and zinc 
characterized the first six weeks of 1953. Up to the 
middle of February the lead price had been reduced 
three times since the first of the year, falling from 
1434 to 131% cents per lb. Zinc had suffered even worse 
with three price cuts that sent the metal to 11% cents 
from 13 cents, East St. Louis. At this price zinc sells 
about 40 per cent below its ceiling that had held up to 
eight months ago. 

Of the two metals, lead appears to be in better posi- 
tion and the outlook is more hopeful. Lead imports in 
1952 were very large, estimated in excess of 535,000 
tons, more than twice as much as in 1951. But there 
is hardly any reason to believe that the 54,000 ton rate 
of last November will be maintained in 1953. The loss 
of January’s production because of a strike at the Port 
Pirie smelter in Australia will be shortly felt, and clos- 
ing down of one of St. Joseph Lead Company’s smelters 
will tighten the supply further. On the demand side, 
battery manufacturers have been buying more freely 
as Detroit steps up its automobile output, and cable 
makers are taking more lead as supplies improve. 


Demand for Zinc Is Quiet 

The outlook for zine is less favorable. While it is 
undoubtedly true that a price of 114% cents per lb is 
not profitable for most American zinc mines, shut- 
downs have not yet been sufficiently widespread to 
cause any large decrease in mine output. The January 
statistics were somewhat discouraging. Slab produc- 
tion was slightly larger than in December, while stocks 
of metal in producers’ hands were up at the end of the 
month and unfilled orders fell to 39,700 tons, off 5500 
tons from the year’s end. 

Demand remains slow and the successive price cuts 
have failed to encourage buyers’ confidence in the 

(Turn to page 82, please) 


Automotive INnpustries, March 1, 1953 





\ 
: 





Pan Am Proposes 
Air Cargo Rate Cut 


Pan American World Airways has 
proposed to its fellow members of the 
International Air Transport Associa- 
tion a cut in trans-Atlantic air cargo 
rates for bulk shipments, which will 
enable air cargo on a variety of items 
to underbid surface costs. 

The proposal calls for a reduction 
of 45 per cent in the rate for ship- 
ments of over 1100 lb. Bulk shipments 
would travel for 60 cents per lb for 
the New York to London service as 
against the present $1.10. 

In Latin America, a PAA spokes- 
man said, in many fields air transport 
has already won the major share of 
the total shipments. Outboard motors 
weighing 3300 lb went by Clipper 
Cargo from Peterboro, Can., to Cara- 
cas, Venezuela, for $926.76, in one 
week, By surface transportation this 
shipment would have cost $1,019.16 
and would have taken one month. 

U. S. Airlines, Inc., air freight car- 
riers, have effected an interline agree- 
ment with PAA to supplement the 
latter’s regular cargo service which 
links Europe, the United States and 
Latin America, according to an- 
nouncement made recently by U. S. 
Airlines president Fred A. Miller. 

U. S. Airlines operates between 
New York and Miami with stops at 
intermediate points. Miller pointed 
out that the new Pan American-U. S. 
Airlines agreement will facilitate 
through air freight service into the 
entire Central and South American 
regions for shippers from northeast- 
ern cities, especially New York and 
Philadelphia. 


Free Piston Locomotive 
Attractive in Tests 


The free piston gas turbine loco- 
motive produced by Régie Renault of 
Paris (AUTOMOTIVE INDUSTRIES Oct. 
15, 1952) has completed a series of 
tests by the French State railroad 
technical department and has now 
gone into routine service on the Paris 
to Cambrai line, a round trip cf 250 
miles, where it hauls a load of 240 
tons. 

Rail tests on the Paris to Granville 
line covered first the adjustment of 
the auxiliary units, then the response 
of the machine to drive controls. It 
was found possible to change in a 
few seconds from no load to full load 
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FOREWARNING 


Air raid sirens come off the assembly line at the Chrysler Corp. Trenton, Mich., plant 
Powered by the 180 hp Chrysler V-8 engine, the siren develops 138 db of sound 
at 100 ft from the throot. 


and a change in direction took less 
than one second. Various tests were 
made on the level, on gradients, and 
with various tonnages on a dynamom- 
eter car, the results being slightly 
better than the estimates. 

A test on the round trip Paris to 
Cambrai, a distance of 250 miles, 
hauling a load of 240 tons, showed 
that the generator consumed 341 
American gal and the auxiliary Die- 
sel engine 29 gal of fuel. On the basis 
of the local price of fuel, the cost 
of the free piston gas turbine, run- 
ning at half load at a speed higher 
than 25 mph varied between 3.5 
francs and 5 frances per horsepower- 
hour. This is said to be better than 
a Diesel locomotive with mechanical 
transmission and much better than 
that of an oil-burning steam turbine. 
Evenutally the auxiliary generator 
for driving the accessories will be re- 
placed by gas taken from the main 
generator, thus effecting still greater 
economy. 


British Air Show 
on New Film 


The world-famous annual air show 
at Farnborough, England, where the 
best new British aircraft are put 


through their paces for the public, 
has been recorded in a new motion 
picture produced by Shell Oil Co. 
Running 26 minutes, the 16mm 
picture includes spectacular 
air-to-air shots of fighters breaking 
through the sonic barrier, of the 140- 
’ flying 
Delta-wing 
aircraft are shown in aerobatics. 


sound 


ton Saunders Roe “Princess’ 
boat, and many others. 


The film is suitable for general au- 
diences of aviation enthusiasts and 
specialists. “Highlights of Farnbor- 
ough, 1952” can be borrowed without 
cost by interested organizations by 
writing to Public Relations Dept., 
Shell Oil Co., 50 W. 50th St., N. Y. 
20, N. Y. or 100 Bush St., San Fran- 
cisco 6, Calif. 


Underwriters Offer Lower 
Rates for Safe Drivers 


Recognizing that the high cost of 
automobile insurance is inequitable to 
safe drivers, several underwriting 
companies are trying out experimen- 
tal plans which will result in lower 
premiums for accident-free drivers. 
Liberty Mutual Insurance Co. will 
put such a program into effect in 
California, Feb. 1. 

(Turn to page 62, please) 





C4serwwations. 


By Joseph Geschelin 


Power 
Race 


Fragmentary reports the country 
over indicate that newspaper editors 
have taken a rather dim view of the 
trend to high horsepower ratings in 
passenger cars. More disturbing are 
the rumblings in State legislatures 
folks are 


special legislation to curb road speeds. 


where the talking about 
For example, there is a bill in Lans- 
ing, Mich., to enact a state law limit 
ing speed to 65 mph on the highway. 
Some citizens are talking about put 
ting governors on motor car engines. 
This sort of thing would be downright 
dangerous, even if it were remotely 
practical. Something should be done 
to explain to the layman that if a 
governor is designed to limit engine 
speed, that device will effectively pre 
vent the driver from accelerating in 
a particular situation and might 
easily kill him. A governor on pas 
senger cars might be more of a kille! 
than speed or lack of brakes.  Let’s 
keep them on heavy duty trucks where 
they belong. Nevertheless, here is a 


serious problem If the trend to 


greater engine output persists, the 


situation should be rationalized for 
the benefit of the man on the street 
and the layman in government. And 
it has to be done quickly 

We are indebted to Chrysler Corp 
for some sound thinking on the cur 
rent horsepower race situation, ex 
pressed in a recent brochure entitled 
“Horsepower and P.F.” The gist of 
it is that horsepower ratings do not 
make performance since horsepowet 
is only one element in car perform 
ance. We might expand on Chrysler’ 
statement by noting that horsepower 
ratings, as published, are not alway 
what they seem. The term horsepower 
definite to the 


engineer, but unless ratings are ac 


means something very 


tually comparable in terms of stand 
ard definitions and uniform test pro 
cedures, they can be quite misleading 
Only when advertised ratings specify 
the conditions of testing and show 
exactly what equipment is on the 
engine under test conditions can direct 
comparisons be safely made. We need 
not labor the point that the rating of 


60 


a stripped engine differs from one 
equipped with fan and full electrical 
equipment. Depending upon the size 
of an engine, the accessory load as 
installed in the vehicle may easily 
reduce the “stripped” rating by 15 
to 20 hp. 


Boosts 
Compression 

GMC Truck and Coach has made a 
remarkable forward step in the design 
of its new engines for light vehicles 
for 1953. Through the advanced de 
sign of combustion chambers, GMC 
engineers have found it possible to 
provide a compression ratio of & to 1 
and yet operate the vehicles on reg 
ular service station fuel. This marks 
an excellent commentary on the prog 
ress in building mechanical octanes 
into the basic engine structure at a 
time when engine developments could 
easily be stifled by the confused fuel 
picture stemming from an unprece 


dented military demand. 


Visual 
. 
Action 
Our hat is off to Ollie Kelley and 
his associates at General Motors for 
the visual demonstration of the cycle 


Suick 


Turbine Dynatlow which was designed 


of events in the new Twin 
for exhibition at the Motorama. The 
mechanism was in a plastic housing, 
using different colors for each ele 
ment, and employing a colored fluid. 
Several thousand tiny synthetic rubies 
were contained in the oil bath, making 
it possible for the layman to watch 
the flow under all conditions of opera 
tion. At the GM laboratories, a sim 
ilar set-up, 


employing ultra-high 


peed motion picture photography 
made it possible to study the behavior 
of the torque converter and assisted 
in determining the curvature of blad- 
As a matter of 


interest, the GM release on this sub 


ing at various points 


ject hastened to explain to the public 
that the rubies are used only as a 
demonstration aid and are not found 
in Buick transmissions. 


Titanium 
Progress 

At the recent SAE National Meet- 
Bradford, Rem- 
Cru Titanium, Inc., reported that con- 


ing in Detroit, C. L. 


stant progress has made it possible to 
jump titanium ingot size from pounds 
being 


to tons, two-ton ingots now 


in production. Obviously, whatever 
titanium will be produced in the near 
future is earmarked for vital military 
programs. However, now that this 
remarkable material is out of the 
“wonder” material stage, it is not too 
early for the engineers and materials 
experts of the automotive industries 
to begin speculating as to practical 
applications for commercial use. As 
a matter of fact, exploratory decisions 
made soon should serve as a spur to 
accelerated activity on the part of 


titanium producers. 


Atomic 
nergy 

If the experts who surveyed the 
possibilities of atomic energy at the 
end of WW II had been right, we 
hould be enjoying atomic power to- 
day. But we are dealing with matters 
that require time and vast outlay of 
money and many years of develop 
ment. It was easier to create an 
agency of destruction than it is to 
harness it. At the recent SAE Na- 
Walker L. 
president of the Detroit Edison Co., 


tional Meeting, Cisler, 
viewed the picture with great clarity. 
liis company and Dow Chemical are 
engaged jointly under contract in 
studying the possibility of using the 
heat of nuclear fission in industry. 
Cisler believes it will take five to 10 
years to develop a commercial power 
plant for generating electricity. And 
at that time, the cost of generating 
power may not compare with the cur- 
rent practice of burning coal. It will 
require another stage of development, 
starting with the power plant of ten 
years hence, before comparable costs 
lower 


or possibly costs may be 


visualized. 


(Turn to page 66, please) 
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either your new production or for im- 
proving your present models. We offer an efficient 
pump—a fine impeller—or a superior automatic shaft seal. 


We have been designing and building water and oil pumps since the pioneering 
days of the automotive industry. We started with it and have actively participated 
in every era of its development, so we are now “headquarters” for pumps for 
automatic transmissions and are building for some of today’s famous ones. Our 
experience in efficient pump design, and where to apply fine workmanship is 
invaluable in this fast developing engineering field, for which nothing less than 
the very best and most suitable in materials and the closest possible tolerances 
and fine finishes will do. 

Our long experience is yours for the asking. Let us tackle your job. You want 
either advantage in performance or price. We have both. We will take your 
assignment as an obligation to obtain for you a highly efficient performance at 
minimum cost. 


At the top is illustrated a new development 
in constant pressure oil pumps for the many 
services where oil at high pressure and 
delivery is required. 


SCHWITZER-CUMMINS COMPANY 
1125 MASSACHUSETTS AVENUE 
INDIANAPOLIS 7, INDIANA, U.S.A. 








French Output 
Set Mark Last Year 


Falling just short of the half mil- 
lion mark, France set new automotive 
production records in 1952. The out- 
put comprised 370,500 passenger cars, 
126,945 trucks and special road vehic- 
les, and 2,109 
Agricultural 


buses and coaches. 


tractors and motor 
eycles are not included in this total 
of 499,554. 
no change, being 
Peugeot, Simea, 


Productive order showed 
Renault, 
Ford and 


Citroen, 
Panhard. 
Production remained high and steady 
for the first ten months of the year, 
but dropped 


during November and 


December as the export market 
hardened. 
Exports totaled 167,134 passenger 


cars, trucks and chassis, being a loss 
of 18,161 compared to 1951. Exports 
represented 21.5 of the total produc- 
tion. French makers are under no 
particular 
portion of their output. The country 


taking the greatest number of auto- 


obligation to export any 


mobiles was Algeria, followed by 
Belgium, Morocco, Indo-China and 
Sweden. 


Imports totaled 8,640 vehicles, eom- 
pared with 13,397 a year earlier. 
Germany supplied 4,509 of these ve 
hicles and 2,006 came from the United 
States. Germany lost heavily during 
the year, while American 
were only slightly down. 


imports 


Italian Output Falls 


Italian automobile production for 
1952 showed a drop of 4.9 per cent 
from the previous year’s figures. The 
total was 138,421, comprising 113,619 
passenger cars, 23,259 trucks of all 
kinds, and 1534 buses and coaches. A 
slight increase was shown on coaches 
and heavy trucks, but there was a 
decline on passenger cars. 

Exports from Italy were down 17.9 
per cent, with a total of 26,460, com- 
posed of 25,007 passenger cars, 812 
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FORWARD 
CONTROL 


Herman Body Co's 
new forward control 
body line will fit all 
chassis makes. Body 
and door width have 
been increased. Glass 
area is greater and 
service accessibility is 
easier. 


trucks, and 134 
While the reduc- 


tion covered all types of vehicles, it 


vans, 507 


delivery 
buses and coaches. 


was greatest on trucks. 


Simca Cuts Aronde Price 
By Some Simplification 


Simea, French automobile manu- 
facturer, has clipped a fair amount 
off the price of the four-passenger 
“Aronde” While mechanical 
features and general construction re- 


main unchanged, practically all chro 


sedan. 


mium has been abolished, a cheape1 
type of upholstery has been adopted, 
and electric controls and equipment 
are simplified. 

Renault 
movement 


frill” 
a few weeks ago, when it 
presented a rear engine model without 
chromium plating and without 


introduced the “no 


inte- 
that 
attract new 
buyers who are more interested in 
purchase price than in luxury finish. 


rior upholstery. It is believed 


this simplification will 


Soaring Fuel Taxes 
Curb Small Diesels 


A concrete example of how taxes 
may stifle progress is the decision of 
a large truck builder to abandon plans 
for a smaller Diesel in its line. Taxes 
on Diesel fuel have already increased 
and more are pending to such a point 





Twelve Months’ Retail Car Sales Valued at $8,694,000,000* 


December 1952 


Twelve Months 1952 


Sales Dollar Volume Sales Dollar Volume 
Price Group Unitst % of Total Dollars % of Total Unitst % of Total Dollars % of Tota 
Under $2,000 223 , 580 56.29 $398 086 519 48.10 2,182,576 52.88 $3,858 309,241 4.38 
$2,001 to $2,500 111,544 28.08 248 679,815 30.06 1,223,341 29.64 2,715,674, 815 31.23 
$2,600 to $3,500 47,723 12.01 127,435 ,902 15.39 540.344 13.08 1, 454,590,134 16.73 
Over $3,500 14,397 3.62 53,431,004 6.45 181,411 4.3 666 332,658 7.66 
Total 397,244 100.00 $827,833,240 100.00 4.127.872 100.00 8.604.006.6468 100.00 


*.—(aleulated on basis of new car registrations, as reported by R. I 


price at factory of four door sedan or equivalent model. Does not include transportation charges or extra equipment 
+ —New registrations of American made cars only. Does not include imported foreign cars 
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Polk & Co., in conjunction with advertised delivered 


PRODUCTS 





that the company says the economies 
to the operator have been greatly re- 
duced, particularly with reference to 


a smaller job. In fact, the reduction 
in economy margin resulting from 
greater taxes on Diesel fuel is a mat- 
ter of considerable concern to all 
Diesel truck users. 


Formsprag fo Sell 
Own Clutches 

Shepard Barnes, new president of 
the Formsprag Co., Van Dyke, (De- 
troit), Mich., announces the termina- 
tion of a five-year sales agreement 
with the Morse Chain Co. for the dis- 
tribution of 
staff of Formsprag 
will now service the manufacturers of 
machinery, power transmission units, 


Formsprag clutches. A 


sales engineers 


motor vehicles, and airplanes using 
Formsprag overrunning, backstop, or 
indexing clutches in their products. 
A network of distributors will carry 


standard sizes in stock. 





ABSORBS SHOCK 


A hard rubber insert is used to isolate 
engine vibrations from the body of this 
special ambulance. 
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Yes, gold mining means machinery. And here 
at the famous Homestake Mine at Lead, South 
Dakota, Gisholt Turret Lathes help to machine 
the machines that dig for gold. It’s a big job, 
too—turning out the variety of rock bits and 
drill rods that are used up in large numbers. 

This Gisholt Ram Type Lathe was first used 
to turn the plain ends on the one-inch quarter- 
octagon drill steel for two types of rock bits. 
Production averaged 30 an hour. Now, the 
machine is also used to machine and thread 
three sizes of forged steel drill rods. Besides 
all this, the Gisholt has the job of facing and 
chamfering the chuck, or shank ends, of the 
drill steel so that a perfectly flat face is hit by 
the drill machine tappet. 

Here, again, Gisholt Ram Type Turret 


_with Gisholt Turret Lathes 


Lathes prove their easy change-over and abil- 
ity to produce profitably, even on small runs— 
big assets in any machine shop. Ask your 
nearest Gisholt representative about them. Or 
write us. 


GISHOLT... 


Madison 10, Wisconsin 


THE GISHOLT ROUND TABLE 
represents the collective experi- 
ence of specialists in machining, 
surface-finishing and balancing 
of round and partly round parts. 
Your problems are welcomed 
here. 


TURRET LATHES - AUTOMATIC LATHES * SUPERFINISHERS + BALANCERS + SPECIAL MACHINES 
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New Small Diesel Engine 





Powers Fiat Truck 






and Bus 


By W. F. Bradley 


Special European Correspondent 
for AUTOMOTIVE INDUSTRIES 


Model 615N _ power plant. 






/ , MS 
Weight of the four-cylinder, A 24 Dealer 
overhead-valve Diese! engine is > te =~ Se 
397 Ib oil eat 
. eB bale, eh ae ee ee 


Fiat light truck powered by the new 116-cu in. Diesel engine. 






precombustion chamber of the Comet type, developed 

Transverse se c- under Ricardo patents. The injector is mounted on 
Seascale: the left side of the engine and driven from the for- 
chamber, piston ward timing gear. Construction features are: a three- 
construction, efc. bearing crankshaft; removable wet liners, vertically 
mounted valves with pushrod and rocker operation; a 

three-bearing camshaft drivea by helical gears; and 

a belt-driven combined water pump and fan. The 











| 


FOUR-CYLINDER Diesel engine of only 116 cu in. cylinder block and head are cast iron. Aluminum 

[ piston displacement powers Fiat's newest truck is used for the valve cover, as well as for the clutch 

4 and bus. Designated the 615N, the truck is de- housing and transmission case. The oil pan is sheet 

signed for a load of 2350 lb while the bus carries 10 steel. Lubrication is full pressure, with a by-pass oil 

to 12 passengers. With a bore of 3.22 in. and a stroke filter. Engine dimensions are 25% in. length, 22% in. 
of 3.54 in. the engine develops 40 hp at 3200 rpm. width and 251% in. height. 


Compression ratio is 20 to 1, and injection pressure is Engine speed is controlled by a pneumatic type 


1850 psi. governor and a butterfly valve in the intake manifold. 
Unlike the larger Fiat Diesels, this engine has a (Turn to page 80, please) 
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proven here. . . 


Tay 
DOWNTIME 


Bigge Drayage Co., Oakland, California, havling 100 
Ton Toulene Cracking Tower on special permit job 


Dependable Bendix-Westinghouse Air Brakes Provide 
Positive Control and Complete Safety on 100-Ton Move! 


Safety and success on the tremendous job pictured above 
demanded the use of both specially devised equipment and 
techniques. But when it came to the vital task of braking, 
standard Bendix-Westinghouse Air Brake equipment 
was the first and only choice! That's because, year in 
and year out, on all types of hauling jobs, these mighty 
brakes roll up a remarkable record of extreme durability 
and peak economy unmatched by any other braking sys- 
tem in the field. And that's why, no matter what type trucks 
or buses you manufacture, you can make these same factors 
pay off for your customers, too, in increased efficiency plus 
big savings on maintenance, parts replacement costs 
and reduced downtime. So why not take advantage of 
it? Specify Bendix-Westinghouse, the world's most tried and 
trusted air brakes! 


BENDIX WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
ELYRIA, OHIO «© BERKELEY, CALIF. 





THE WORLD'S MOST TRIED AND TRUSTED 


AIR BRAKES 





OTT EWES ai 
Control 


Reflectoscope 
TESTING 


is available in your plant... 
AS YOU NEED IT! 


SPERRY INSPECTION SERVICE now 
makes fast, dependable, non- 
destructive testing available for 
every plant. You can have an ex- 
perienced inspection engineer using 
a Sperry Reflectoscope when you 
need them — for any desired length 
of time from four hours up. 

Practically every type of material 
can be tested; hidden defects are 
quickly and reliably located in up 
to 30 feet of solid steel. Parts may 
be checked without dismantling. 
Write now for complete information. 


SPERRY PRODUCTS, INC. : 
203 SHELTER ROCK ROAD : 
DANBURY, CONNECTICUT ‘ 

(I) Please put me on your mailing list ‘ 
for Industrial Application Reports . 
[) Hove o SPERRY Representative drop in » 
when in the area. ry 
MATERIAL TO BE TESTED. . 
NAME _ ' 
‘ 
‘ 
' 
1 
| 
| 
a 
’ 
s 
4 





TITLE 
COMPANY 

CO. ADDRESS 
city 
ZONE _ STATE 
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OBSERVATIONS 


(Continued from page 60) 


GM's 


| Totals 


| automatic 


The amazing growth of automatic 
transmissions was revealed in a 
statement made at the GM Motorama 
press conference in January. As of 
the end of 1952, GM divisions had 
produced a grand total of 5,750,000 
When you 


transmissions, 


| add the production of Ford, Warner 


| 
| 


Gear, Detroit Gear, and Packard, the 


present record is impressive indeed. 


Power 
Steering 


Power steering is another major 
development that has taken the public 
by storm. In General Motors divi- 
sions alone, 15 per cent of car pro- 
duction in 1952 was equipped with 


power steering. 


Plastic 
Bodies 


Despite the problems of cost and 
manufacturing that must be resolved 


in the future for the production of | 


plastic bodies, it must be emphasized 
that the new plastics formulations, 
particularly Fiberglas, have an ex- 
ceedingly useful role to play right 
now. For one thing, plastics have 


been employed for the making of a 


relatively large number of experi- 
mental and show model sport cars. 
More important by far is the fact 
that when some of the motor car 


builders decide to launch special 


sports cars this year, they may make | 
initial lots of say 250 in plastics be- 

fore switching to steel for larger runs. | 
Meanwhile, such preliminary produc- | 


tion runs will go far to familiarize 
production people with the ultimate 
place of plastics in the picture. 


New Dow Antifreeze 


Dow Chemical Co. ir going into the | 
The company | 


business, 
says it will package a permanent type 
antifreeze under private brand labels 
for its customers. In addition to 
ethylene glycol, the product will con- 
tain a new chemical concentrate for 
extra protection to motor vehicles. A 
national advertising program is being 
formulated. 


antifreeze 





DO YOU HAVE 
MORE BRAINS 
THAN 
OPPORTUNITY 


Our rapidly growing com- 
pany has real opportunities 
for project engineers, de- 
velopment engineers (new 


products), and design 


engineers 


If you're eager 
to carry the ball yourself 
instead of being tied down 
to a tiny specialty—if you 
like the idea of working 
for a small company that’s 
really going places—if you 
want a well-paying job that 
lets you advance just as , 
fast as your abilities per- G7 
mit, no matter how long 
you've been at it—and if 
you have an_ electrome- 
chanical or servo back- 
ground and several years’ 
experience, preferably in 
small mechanisms — then 
this engineering company 
has a spot for you. We are 
equipment suppliers for all 
major aircraft companies 
and are also in the indus- 
trial field. We're about 10 
miles from New York, 
within easy range of pleas- 
ant suburbs and even farm- 
ing country. Our plant is a 
good place for you to work, 
to grow, to accomplish. 
Start things rolling with a 
letter, detailing your back- 
ground, to 


a, 


. 


ACCESSORIES 
CORPORATION 


1414 Chestnut Avenue 
Hillside 5, N. J. 
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1 
Finish turn flange O.D. (3.44”), 
Rough turn hub dia. Rough tace 
flange and hub 


2 
Chamfer 1.D. Chamfer flange dia. 
and hub 

3 


Finish turn hub, finish face flange 


and hub 

4 
Drill and c’sink 4 holes 23/64” 
dia. drill x 29/64” dia. C’sink, sub 
land drills. (Work heid Statronary 
when drilling. ) 


5 
Tap 1 holes 7/16” 14N¢ 3. 
(Work positioned, held stationary, 
lead screw operated.) 
6 
Unload and load 


View of machine from front. View of machine from rear. 


The part... 
before and after machining. 


PRODUCTION 


Cycle time 23.12 seconds per piece 


FINISHING A CAST IRON PULLEY HUB... 


Gross production 155 pieces pet hour 


Here's another example of the way a single Baird And, as in the case of all Baird No. 76 Chuckes 


High Production Machine can be tooled to handle a 


series of Operations ordinarily not considered practical 


on a single spindle automatic unit. Note that, in addi 


tion to the usual concentric operations being per 
formed on this hub, we are drilling, countersinking, 
and tapping accurately located bolt holes in the hub 
flange at just two stations in the cycle and at a very 
satisfactory production rate for the whole operation 
Photographs show the tooling and relative simplicity 


of the set up. 


1BAS3 
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installations, this one is conspicuous for smoothness 
and dependability of everyday performance. Auto 
matic chucking frees operator s hands for efficient, 
easy feeding. Automatic safeguards prevent damage 
to work, machine, of injury to Operator in case of 
incorrect loading. Spindle speeds are independently 
adjusted to best performance of the individual 
Operation 

To step up speeds, quality of work, reduction in 
costs, check the Baird Chucker. “Ask Baird about it.”’ 








Geneva Automobile & Truck Show National Conference of Instrumen- 


Geneva, Switzerland Mar 15 tation, Michigan State College, 
{ Al ENDAR E. Lansing, Mich. ........Mar 
Chicago Aut« 


27th Automobile Show, Civic Audi 
torium San Francisco, Calif 


OF COMING SHOWS AND MEETINGS ” Mar Mar 


mobile Show, Interna 
tional Amphitheater Chicago 





Jationa Association of Corrosion Kighth Weste rn Metal Congress 
Engineers Nint? tbenual Con Pan- Pacific Audttorium, and 
National Automobile Show, Mon ference and Exhibition, Hotel Western Metal Congress, Stat 
treal, Que., Canada Feb, 27-Mar. 8 et ag ot nl cee i 4 ler Hotel, Los Angeles, Calif 
’ . - Mar 
American Society for Testing Mate cam ww 
viata pring ~ lam | Ist Annual Meeting, American So- SAE National Production Meeting 
Mich is: “i elety of Tool Engineer Hotel Hotel Statler, Cleveland, O 
Statler, Detroit, Mich Mar 2 Mar 
SAK National Passenger Car, Body 
and Materials Meeting, Shera 
ton-Cadillac, Detroit, Mich Mar 


International Magnesium Exposition 
an Vehicle Show. Frankfort National Guard Armory, Wash- 
German Mar. 19-2: ington, D. C Mar. 31-Apr 


2nd Annual International Motor 
Sports Show, Grand Central 
Palace, New York, N. Y.....Apr. 4- 


Auto-Lite Easter Automobile Show, 
Waldorf - Astoria, New York 
a ee ene . Apr. 6 


9th Annual Meeting and Show, Metal 
Powder Association, Hotel Cleve 
land, Cleveland, O. ........Apr. 20- 


SAE National Aeronautic Meeting 
and Aircraft Engineering Dis- 
play, Hotel Statler, and Air- 
eraft Production Forum, Hotel 
Gov. Clinton, New York, N. Y 

Apr. 20-2 


World Auto Show, Municipal Audi 
torium, Long Beach, Calif..Apr. 22-2 





Annual Turin Automobile Show, 
Turin, Italy ...........Apr. 22-May ; 


British Industries Fair, London and 
Birmingham, England.Apr. 27-May 


American Society of Mechanical En- 
gineers, Spring Meeting, Deshler 
Wallach Hotel, Columbus, (© 

Apr 


Fifth Materials Handling Expos 
tion, Convention Hall, Philadel 
phia, Pa May 18-2: 


Society for Experimental Stress 
Analysis, Spring Meeting, Hotel 


Last Years of Tomorrows - Schroeder, Milwaukee, Wis..May 20-22 


‘ an Gear Manufacturer A 
On tion Annual Meeting, The 
se - arose te ee _ a = tg 
ENGINEERING May 
MAKES iT 
Today's Diamond-T diesel truck tractor is designed to WORK BAR Summer Mesting, The Am 
ba ado ane ‘ Z~( aritor t 


keep going years longer than usually is expected of a B-W lantic City June 
heavy-duty truck. So, the ROCKFORD CLUTCHES that beh dg 
are original equipment in it are built for long, trouble-free AVAILABLE 
service. Let ROCKFORD clutch engineers work with iliac ia nities Bilin nee 


your development department to design successful power i: Industry, Grand Central Palace 
—— . New York, N. Y June 
transmission controls for your heavy-duty units. oe 


20th International onautical 
Meeting La t Field, 
Par France June 26 
Seken @ tela. CLUTCH DIVISION wanues America ee a a 
terials, Chalfonte addon a 

p15 Catherine Street, Rockford, Iilinois, U.S.A ENGINEERING Stlantic City N J June 29-July 

BULLETIN 
pent ON Sixth Annual International Aviatior 
REQUEST exposition, Detroit, Mich July 


National Aircraft Show and 50th An 
niversary of Powered Flight, 
Vandalia Airport, Dayton, O..Sept. 5-7 


ROCKFORD CLUTCHES 


ference and Exhibit, Chicago, 
Mb 6uddescasesodas Sept. 21-26 
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Du Pont nylon cuts noise in Kaiser clutch assembly 


Nylon bearing needs no 
lubrication . . . eliminates 


electrolytic corrosion 


In designing their 1952 models, Kaiser engineers 
sought a material for the clutch cross-shaft bearing 
that would eliminate noise. But all the materials 
tested had the same faults. They were noisy, had 
to be oiled and wore quickly because of electro- 
lytic action. 

The answer was a bearing molded of Du Pont 
nylon. According to K-F, nylon was selected “‘be- 
cause of the ability of the nylon bearing to operate 
without lubrication and the absence of electro- 
lytic corrosion.’’ Noise has been eliminated. And 
nylon’s abrasion resistance and unique bearing 
characteristics have resulted in improved clutch 


Santon euitied ty performance. 


The Danielson Mfg. Co., Danielson, Conn., Du Pont nylon is unaffected by gasoline, oil 
for Kaiser-Frazer Corp., 
Willow Run, Mich. 


aU PONT 


Better Things for Better Living 
«-- through Chemistry 


and grease .. . operates at temperatures up to 
250°F. Nylon parts can be economically mass- 
produced to close tolerances by rapid injection- 
molding. 


| 
| 


| 

| The outstanding advantages of Du Pont nylon 

| are improving performance and cutting costs in 

| a number of automotive parts, such as clutch and 
brake bumper seals, windshield wiper gears, and 

lamp lenses. Its properties may well be of value 
to you. For full information, write: 


Polychemicals E. |. du Pont de Nemours & Co., Inc. 


DEPARTMENT Polychemicals Department; District Offices: 
350 Fifth Avenue, New York 1, N. Y. 


PLASTICS ° CHEMICALS 7 S. Dearborn Street, Chicago 3, Il. 


845 E. 60th Street, Los Angeles 1, Calif. 
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Engineering datu is available upon request. 
Write for descriptive literature today! 








123 WEBSTER STREET, DAYTON 2, OHIO 


New Products 





For additional information please use 
postage-free reply card on page 49 


(Continued Jrom page 48) 


independently by either foot pedal or 
hand lever from a separate source of 
fluid pressure. 

Installation of the brake can be 
made on most standard vehicles with- 
out modification of existing axles or 
drums, according to the maker. The 
brake and its operating mechanism 
are contained completely within the 
drum. One of the units is shown in- 
stalled on the Army BARC amphibi- 
ous cargo carrier. Fawick Brake Div., 
Federal Fawick Corp 


Circle P-7 on page 49 for more data 


Power Steering Gear 

A weight reduction from 58 to 32 
lb, the elimination of 30 parts and 
much machining eliminated, and a 
simplified assembly are said to result 
from redesign of the Hydraguide 
power steering unit. 


Details of the new design include: 
an aluminum housing cored to elimi- 
nate external tubing; die-cast alu- 
minum valve body; powdered-metal 
valve operating blocks; flange-bolted 
cylinders instead of screwed; die-cast 
aluminum pistons; and new adjust- 
ment on worm. Operating parts now 
are automatically lubricated by the 
same oil used in the hydraulic circuit 
to eliminate need for special greas- 
ing. Gemmer Mfg. Co. 

Circle P-8 on page 49 for more data 
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New G-E Motor Control Center 
Has Easiest-to-Interchange Units 


The General Electric motor 
control center is the most up-to-date 
equipment for the centralized control 
of a-c motors up to 200 horsepower. 
Each control center is planned for 
the job it is to handle, but it can 
rapidly be modified to meet changed 
requirements. Standard units can 
be easily interchanged or substituted, 
new units can be quickly added. 
Units may be mounted back-to-back 
in same standard enclosure. Master 
terminal boards may be located at 
either top or bottom of cabinet. 


ACCESSIBLE. Installation is simple 
—just a matter of sliding the unit 
into its compartment. Stab-on con- 
nectors grab the vertical bus. Wiring 


new 


is easy because even pushbuttons and 
terminals are mounted on the unit 
frame for simple front-connecting. 
Doors swing more than 90°, so unit 
can be lifted out of compartment for 
accessibility from all sides. Barriers 
between units can be slipped out, 
making a four-inch wiring trough. 
Master terminal boards can be swung 
out of place for connecting without 
“fishing” of wires. 


FOR MORE INFORMATION, contact 
your nearby General Electric ap- 
paratus sales office, authorized G-E 
agent o7 distributor, or write Section 
781-1 for GEA-4979A today. General 
Electric Company, Schenec tady 5, 
New York. 


Ge can foul foe conflilence in — 
GENERAL @@ ELECTRIC 
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INDIVIDUALLY PLANNED motor control cen- 
ters are manufactured and delivered completely 
wired and ready-to-install from this new General 
Electric motor control center production line 


. 


ia 





| EZ. i 
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EASY TO INSTALL, inspect, and interchange 
starters, which are assembled as complete units, 
including pushbuttons and wiring terminals for 
easy front-connecting. Door swings more than 90 


CY i; Oe 


a4 i ' 


ae = 
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HIGH-POTENTIAL TESTS are made of each com- 
pleted General Electric control center before 
shipment, to assure adequate short-circuit protec- 
tion, safety for plant personnel and equipment. 


~~ x4 ‘ r 
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Janitrol liquid heater-equipped bomber tow tug starts reliably 

after 72-hour cold soak at minus 65°F, without special fuel 

capsules. Engine temperature raised to 155°F in 60 minutes. . . 

Heater specifications on Air Force crash truck met in full by 

Janitrol heater, which provides heat for defrosting, cab comfort, 

auxiliary generator, and main water supply . . . Stationary diesels winterized 
by Janitrol . . . Transit operators report Janitrol-equipped coaches 

run longer between overhauls, substantially reduce maintenance . 

The proof is piling up: that Janitrol heaters pay off the original 
investment in lower maintenance and positive, all-weather dependability. 


AIRCRAFT-AUTOMOTIVE DIVISION SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 





F. H. Scott, 225 Broadway, New York, N. Y. © (C. 8. Anderson, 2509 W. Berry St., Ft. Worth, Tex. * L 


. A. Curtin, 7046 Hollywood Bivd., Hollywood, (Calif. © F. H. Scott 
4650 East-West Highway, Washington, D.C. * Phil A. Miller; Frank Deak, USAF Coordinator 


Central District Office, 400 Dublin Ave., Columbus, Ohio * Headquarters, Toledo, Ohio 
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Effects of 
Piston Pin Offset 


(Continued from page 31) 


tional to the effective force on the piston (gas pressure 

inertia), this force can be given an arbitrary value, 
and we will make it equal to 1000 Ib. The force on the 
connecting rod then is equal to 1000/cos 12 deg 
1000, 0.978 1023 Ib, and the side thrust on the cylin- 
der wall, 1000 tan 12 deg 1000 0.212 212 Ib. 
This side thrust is divided between the upper and 
lower edges of the piston skirt in the inverse propor- 
tion of their distances from the piston-pin axis. That 
gives approximately 152 lb for the upper and 60 Ib 
for the lower edge. 

Now, the resultant of the gas pressure and the in- 
ertia force acts along the piston axis, from which the 
piston-pin axis is offset 0.12 in., hence that force cre- 
ates a moment of 1000 0.12 120 lb-in. around the 
piston-pin axis. With a moment arm equal to the dis- 
tance from the piston-pin axis to the lower edge of the 
skirt, 2.04 in., this implies a force of 120 2.04 59 
lb, which tends to separate the lower end of the skirt 
from the “off” side of the cylinder wall. This is almost 
exactly the same as the force (60 lb} due to the angu- 
larity of the connecting rod, which tends to hold the 
lower end of the skirt in contact with the “off” 
the cylinder wall. 

Therefore, obviously, 


side of 


as the force due to connect- 
while that 
due to the moment is increasing by reason of the in- 


ing-rod angularity is decreasing rapidly, 


crease in the gas pressure toward the end of the com- 
pression stroke, movement of the lower end of the 
piston skirt is about to begin. Piston-pin bearing fric- 
tion has been neglected here, which seems to be per- 
missible in view of the fact that the test engine had a 
needle bearing on the pin. 

In the paper on which most of the foregoing is based 
the treatment is carried farther, the actual values of 
the impulses, in lb-sec, being calculated for the test 
engine under full throttle at 1300 rpm, for six different 
offsets and three different piston clearances. The re- 
sults are plotted in diagrams similar to Figs. 6 and 7 
See page 30. 

With an offset of + 0.12 in. the impulse of upper 
end of the skirt is about three times as great as the 
impulse of the lower end. The impulse, of course, in- 
For that reason, if there is 
any piston slap, it is most audible when the engine is 


creases with the clearance. 


cold, because the clearance between piston and cylinder 
wall is then a maximum. For a given throttle position 
the intensity of the slap decreases as the speed in- 
creases, but the slap increases with the throttie o en- 
ing. 

It was found that with an optimum offset of the 
piston pin an engine will run without audible slap even 
if the piston clearance is increased to twice that nor- 
mally specified. Piston slap usually increases with the 
service life of an engine. 





Automotive [Npustries, March 1, 1953 


PF modern cooling 
y for 
modern equipm 


Young engineering designed this 
sheet metal radiator (left) for 
White Motor Company's Series 
**3000"' Power Lift Cob truck 
Special features inciude; new 
high performance . high 
strength core; extra heavy gus 
sets; heavy ribbed tanks with 
surge tank provision; and T 
slot side members 


For twenty-five years Young has been engineering and 
building automotive heat transfer products. Many of the 
nation’s leading manufacturers of trucks, buses, Diesel 
locomotives and stationary engines, compressors, road 
building and agricultural machinery—equipment that re- 
quires rugged radiators and special attention to capacity 
—assign Young Engineers to develop the cooling system. 

Whatever the capacity required, Young has either a 
standard unit—or the ability to design one—capable of 
delivering the most heat transfer per pound of product. 
May we assist you in your requirements? 


ATTENTION AIRCRAFT DESIGNERS! 


Check with Young's Engineering Staff for the latest in 
Heat Transfer: Air to air; gas to air; oil to air; water 


to air; and oil to fuel. 


. YOUNG 


YEARS OF \ 

PROGRESS Heat Transfer Products for Automo- 
' 

” five and Industrial Applications 


Heating, Cooling, Air Conditioning 
ws 


Products for Home and Industry. 


YOUNG RADIATOR COMPANY 


Dept. 103-C @ RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon, Illinois 








ERSTIC 
 SUICONE 
’ RUBBER 
FABRICS 


lr temperatures ff 





ments. COHRLASTIC fab- 
rics come in rolls 36” 
wide and various thick- 
nesses. They are highly 
resistant to extreme tem- 
peratures, have alow 
compression set and high 
dielectric strength. They 
withstand hot oil, hot 
ashes, coolants, mild acids, 
mild alkalies, gases, infra- 
red rays. Use COHRLASTIC 
fabrics for better gaskets, 
diaphragms, bellows, boiler 
sealing, expansion joints, fire 
curtains, oven conveyor belts, 
refrigerator door seals, duct 
work. 


Mawe | 


Data sheets and sample 
Swatches on request. 


FIRST IN SILICONE RUBBER FABRICATION 


COHR iastic 


420 EAST ST. * NEW HAVEN, CONN. 
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COHRLASTIC rub- 
ber is synthesized 
from silicon... 
the major constitu- 
ent of sand... by 
a@ complex process 
involving molecular 
engineering. For high 
serviceability, and 


pe Soteare top: } their special virtues, 
ge os Fiberglas and Orlon are 
nt} ; Lelw . used for reinforce- 
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Advances made in performance 
and frequency of design changes 
by the military resulted in 2100 
engineering changes between the 
first and nineteenth new jet en- 
gines produced by a major U. S. 
manufacturer. 

e 


Only $1386 of the payment 
made for a $2000 car is for the 
car; the remaining $614 is for 
taxes as follows: manufacturers’ 
taxes, $155; suppliers’ taxes, $154: 
dealers’ taxes, $102; sales taxes 
(average), $57: and federal excise 
tax, $146. 

. 


In 1900 the average employee 
in the U. S. made 43 cents an hour, 
in terms of 1949 prices. Fifty years 
later the average was $1.43. 

7 


U. S. industrial research was 
carried on by 300 laboratories 
with 9000 employees in 1920. 
Twenty years later there were 
2200 laboratories with more than 
70,000 employees. 


U. S. light plane manufacturers 
have built more than 10,000 sin- 
gle-engine, four-place aircraft 
since 1948. 

* 


Germany is now producing 
motor-powered rickshaws for ex- 
port to Asia which will speed up 
to 30 mph. 

6 

Studies of long-range national 
trends indicate that 1960 automo- 
bile registrations will jump to 50 
million from today’s 40 million 
registrations. The average driver 
will spend 25 per cent more time 
behind the wheel in 1960 than he 
did in 1950. 

& 

To build a jet engine in 1947 
required 5250 tools; to build the 
much more powerful jet engines 
of today requires 20,000 tools. 

+ 

The automotive industries and 
highway users pay approximately 
one out of every eight tax dollars 
collected in the U. S. 
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Drive-in Deep Freezer Tests 
Aluminum Automotive Products 


40° below zero cold room serves 
designers and project engineers 


Arctic temperatures, homemade in 
Alcoa’s laboratories, sped aluminum 
piston development. Many alumi- 
num pistons were tested by parka- 
clad Alcoa engineers for cold- 
scuffing, noise-level, and expansion 
characteristics. Now, aluminum 
pistons are standard equipment in 
all '53 makes. 

Alcoa’s frigid proving ground 
helped meet Army deadlines for 
a new tank crankcase...clipped 
weeks from the development time of 


Alcoa 


.- found the cold- 
weather starting secrets of foreign 
diesel engines. 

Like all of Alcoa’s research and 
development facilities, our drive-in 
deep freezer is available to help you 


new valve lifters . 


apply aluminum’s advantages to 
your automotive product. To get in 
touch with the Alcoa engineering 
specialists in your field, call the 
nearest Alcoa sales office. Or write 
directly to us, outlining the project 
you have in mind. 


A a 





Aluminum 


ALUMINUM COMPANY OF AMERICA 
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ARE YOU 
TAKING ADVANTAGE 


OF THESE FACILITIES ? 
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Development work on aluminum pistons 
continues with fatigue tests on this special 
machine built by Alcoa. 


Engineering specialists conducting 
torsion tests of a stiffened aluminum 
alloy cylinder. 


One of Alcoa's battery of dynamometers 
for testing internal combustion engines. 


ALUMINUM COMPANY OF AMERICA 
1841-C Alcoa Building 
Pittsburgh 19, Pa. 


Please send me a copy of your “Road 
Map to a Better Product” outlining Aicoa's 
research and development facilities. 


Name 
Address 
Company 


City 





are still in a development 


through a suitable testing program. 


An Analysis of Reinforced Plastics 


(Continued from page 40) 


stage and the lower bearing values and delam- 
be remembered that 


the con- ination properties become a problem 


figurations that are “born” on the de- that must be considered. When this 
sign board must be carefully “reared” 


circumstance exists, the designer 
may, by the configurations indicated 
in Figs. 1 through 5, retain reasonably 
high effective properties by transfer- 


studies 
various 


approaches to attachment problems. ring high 
When high unit loads are involved 


WV... you've served the automotive industry for 


more than 40 years as we have done, you become quite 
adept at machining difficult pieces like the Beam Ball 
shown here 
Ball O.D. is ground to 3.375” * .001; Bore, to 
1.375” * .001. Circular contour is absolutely concentric 
with bore centerline. Scientifically controlled heat 
treating provides exceptional surface hardness and 
consistent strength throughout. The specified finish is 
Parco Lubrite, as used on many otf our products 
This ts a sample of the metallurgical engineering, 
precision grinding and uniform quality that can be 
readily applied to mass production of your turned, 
hardened and ground part Let us quote on your 
requirements. Write or wire today 
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ture through metallic fittings or di- 
rectly into another structure without 
the use of an intermediate material. 
When bolt or rivet patterns are con- 
sidered, careful attention must be 
given to the poor load-distributing 
properties of plastic reinforced lam- 
inates and the difference in the elastic 
modulus and thermal modulus _be- 
tween it and metallic fittings. When 
the designs unique to laminated struc- 
ture are used, the low bearing values 
and delamination troubles are circum- 
vented. 

When the plastic reinforced lam- 
inate can be pressure formed, appreci- 
ably higher values for all physical 
properties can be expected than those 
obtainable from cold bond with only 
contact pressures. The individual 
physical conficuration of each design 
presents a rew set of considerations 
for the fabricator. It is therefore very 
necessary that the designer not at- 
tempt to work independently of the 
process representative. 

The usual tool of the stress analy- 
sis, Poisson’s ratio, cannot be used 
without caution due to the orthotropic 
properties of reinforced plastic. This 
must be replaced or augumented by 
test data from the Process Laboratory 
on the specific design configuration 
under consideration. Some assistance 
can be obtained by a selection of one 
or more types of cloth available, and 
augmenting the laminated properties 
by a basket weave of the plies of 
woven cloth. This is illustrated in Fig. 
1. The immediate area can be made 
of laminations of cloth fabric woven 
from heavier yarns using a pronounc- 
ed pattern “S” curve in weaving. 
This produces a low effective modulus 
in the immediate area of the attach- 
ment fittings, but produces a_ shock 
absorbing property with some load- 
distributing characteristics that the 
other portions of the structure do not 
possess. 

Comparisons should be made _ to 
determine the possible advantages to 
be gained with plastic construction 
over conventional methods of design. 
The comparison, if first made with 
an optimum metal structure, will 
more clearly indicate the advantages 
or disadvantages to be expected from 
the redesign, using metal and plastic 
combinations, or all plastic structures. 

The elimination of skin splices and 
spar splices by the use of reinforced 
laminates is shown in Fig. 6 when 
the molded “T” sections are used to 
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i THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS « BRAKES 





How this 2-way 


FARQUHAR 
Hydraulic Press 


forms motor and generator coils 


In producing motor and generator coils 
from \ x 1-in. copper stock, the stock 
is first bent and the ends laminated, and 
then pressed to restore them to their origi- 
nal thickness. Then, the coil is put in this 
Farquhar 2-way Hydraulic Press for 
“pressing’’ the form. 


The coil is laid on a steel block, a three- 
Part filler mandrel inserted, and a top block 
applied. The press ‘‘snugs’’ the coil sides 
at low pressure (40 tons); then the vertical 
ram snugs the top. The operator kicks the 
pressure-shift pedal, to double vertical-ram 
pressure for forming. 


Capacities of rams are 100 tons hori- 
zontally and 200 tons vertically. Illustra- 
tion above shows operator withdrawing the 
coil after forming has been completed. 


Farquhar Presses Cut Your Costs 


The above installation is just one more 


THE OLIVER CORPORATION 


example of Farquhar performance in 
heavy production! Farquhar Presses are 
built-for-the-job . . . assure faster pro- 
duction due to rapid advance and return 
of the ram ... greater accuracy because of 
the extra guides on the moving platen .. 
easy, smooth operation with finger-tip 
controls . . . longer life due to positive 
control of speed and pressure on the die 

long, dependable service with mini- 
mum maintenance cost! 


Farquhar engineers are ready to help 
solve whatever production problem you 
may have. Their expert assistance is yours 
for the asking. Give them a call... at 
no obligation, of course! 


Or, send for our free catalog showing 
Farquhar Hydraulic Presses in all sizes 
and capacities for ali types of industry. 
Write to: THe Ottver Corporation, 
A. B. Farquhar Division, Hydraulic Press 
Dept., 1523 Duke St., York, Pa. 


A. B. FARQUHAR DIVISION 





form an original composite or angle 
for bulkhead or rib attachment. The 
molded stiffener is the skin 
improved joint This 
design enables a much higher moment 
and shear allowable to be used for the 
attachment of the former than could 
be obtained by riviting or cold bond- 
ing the formed angle or “T” section 
to the inside face of the skin. 

For structural service requirements 
involving fuel cells, the plastic rein- 
forced laminate lends itself very well 


used in 


for efficiency. 


to sealed units. The joints of irregular 
shape can be successfully fabricated 
and successfully sealed. 

The structure showing a butt joint 
of a wing skin and the two stages of 
study planning are shown in Figs. 7 
and 8. Under the conditions of a com- 
plex sheet rivited joint, note 
the simplicity of construction in which 
the plastic reinforced laminate is able 


metal 


to reduce or eliminate the stress con- 
centrations in this critical area. The 
elimination of the eccentric loads in 
the troubled areas enables. the 
designer to more nearly approach the 
desired optimum design. The illustra- 
tion in Fig. 8 shows the elimination 
of the doubler plates, angles, and 
rivets, This the man 
hours required for detail design, tool- 
ing design, tooling fabrication, part 
fabrication, process follow-up and nu- 
merous inspections. 


etc. reduces 


The designer may circumvent the 
orthotropic properties of plastic 
bonded reinforced laminates that are 
normally considered as uniform lam- 
inates. The edges of these sheet ma- 
terials or block structures are subject 
to delamination. This 
eliminated, or reduced, as shown in 
and 4. 
a proper 

will 


weakness is 


This design indicates 
of the 
maximum 


Figs. 2 
how treatment 


terial 


ma- 
pullout 
strength of a fitting. This treatment 
basket The 
lamination or not 
reduce the delamination tendency ad- 
equately. 

The 


type of construction enables the de- 


allow 
is similar to a weave. 


cross spiral will 


plastic reinforced laminate 
signer to use compound tapered skin 


thicknesses with bonded spars, ribs 


and longerons. 
The spars, ribs and longerons can 

be formed of sandwich 

the skin 
with 


construction 
as can proper. In some in- 
relatively thin wing 
sections carrying bending loads in the 


stances, 


skin, the rib formers, longerons, and 


spars can be replaced by load- 
low-density foamed or 
honeycomb material to fulfill all shear 
requirements. These materials must be 
bonded to the skin to obtain an in- 
stallation having maximum efficiency. 
(Turn to page 80, please) 


carrying, 
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Another new development using 


B. F. Goodrich Chemical -- ==: 
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Bellows for Piasecki HUP helicopter molded by Surgical Rubber Co., Norristown, Pa. 
B. F. Goodrich Chemical Company supplies the Hycar rubber only. 


‘copter crews like 
Hycar “umbrella”! 


| at sea isn’t always smooth- 
going for these HUP helicop- 
ters. They operate under all sorts 
of weather and service conditions— 
must have unique parts and devices 
to help keep ‘em flying efficiently. 

One of these important devices 
is a rotor spinner bellows made of 
Hycar rubber. It operates with the 
propeller pitch control link—flexes 
and twists as the rotor blade angles 
change— shields the rotor head con- 


trols from rain and salt spray. Acts 


GEON polyvinyl materials ¢ 
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HYCAR American rubber ¢ 


like an umbrella! 


Naturally, Hycar rubber isan ideal 
material fora job like this. For Hycar 
has great resiliency and strength, 
plus extreme resistance to heat and 
cold, aging, abrasion, gas, oil and 
many chemicals. In this bellows, 
Hycar meets military specifications 
MIL-R-6355, Class I and II. 


One of the many Hycar rubber 
compounds may answer a problem 
for you—help you develop or im- 


prove more saleable products. For 


GOOD-RITE chemicals and plasticizers « 


information, please write Dept. 
HG-3, B. F. Goodrich Chemical Co., 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 


Canada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Hycar 


Amrucim Riphew 
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In such instances as might require an 
ability to receive a high concentrated 
load from an attachment member, the 
laminations can be increased in the 
local area, replacing the low-density 
material. This flexibility of design is 
a valuable aid to the designer in the 
constant conflict of weight reduction 
vs. stress concentration in irregular 
areas. 

An appropriate application of re 
inforced laminate is its use _ for 
structures requiring stability and low 
elastic modulus for shock absorption. 
The fact that reinforced plastics have 


nearly coincident yield and ultimate 
stresses, indicates that the structural 
material will either completely spring 
back to its original shape or will 
fracture. This can be an advantage in 
many designs involving shock loading 
where temporary deformation can be 
tolerated. 

When structures are designed that 
require flotation as well as strength, 
such as water borne equipment, the 
proportional amount of foamed plastic 
material can be chosen in such a man- 
ner that the unit will have the proper 
water displacement. This can also be 


6 YEARS PROOF 
ON 2-WAY RADIO! 


Leece- |//eville 
ALTERNATORS END 


BATTERY TROUBLES 


eliminating troubles on 2- 
way radio vehicles...or wherever 
needs for current are high. Replace 


conventional generators with the 
L-N Alternator System and get 


25 10 35 AMPERES IDLING! 


ENTIRE ELECTRIC LOAD 
CARRIED BY THE ALTERNATOR 


BATTERY KEPT FULLY CHARGED 


let us arrange a demonstration of 
the L-N Alternator for your fleet. Or 


r— oe 


YOU CAN 


te eville 


PASSENGER 


write for all the facts. The Leece- 
Neville Company, Cleveland 14, Ohio. 
Distributors in principal cities... 
Service Stations everywhere. 


HEAVY-DUTY ELECTRIC EQUIPMENT 
FOR OVER 43 YEARS 


Be Sure to Specify Leece-Neville 


ALTERNATOR SYSTEMS © GENERATORS 
STARTING MOTORS © REGULATORS © SWITCHES 


FRACTIONAL HP MOTORS 

> eee Si issad , C bs 

— =e S { ooo 
gus DIESEL OFF HIGHWAY 

fee oq “ Pry 

i oe “ 

RAILROAD MARINE INDUSTRIAL 


true of honeycomb when it is properly 
bonded to other structure in such man- 
ner that all cells are sealed at each 
end. 

Some success has been experienced 
at Northrop Aircraft, Inc., with the 
use of aluminum castings bonded as 
an integral part of the reinforced 
structure. The bonding resin adheres 
satisfactorily and does not present a 
problem when small parts are con- 
sidered. In the case of large parts 
having dimensions in excess of two 
ft., a consideration of the thermal 
coefficient for each material is neces- 
sary. 


Summary: 
The preceding discussion on glass fiber 
reinforced plastic structural material for 
elevated temperature service requirements 
can be summarized as follows 
1) Reinforced glass fiber laminates are 
in the low density class of struc- 
tural materials 
The comparative cost of the fin 
isned high production part is low 
The producibility possibilities or 


reinforced glass fiber laminates are 


excellent 


When unidirectional loads are high, 
they can be balanced by selecting 
high unidirectional property rein- 
forced glass fiber laminate 


When isotropic properties are re 
quired, random fiber mat can be 


selected 


A variety of flexure modulus can 
be designed into a structure, as re 
quired 


Reinforced glass fiber laminate has 
excellent shock absorption prop 
erties 


Complex curved surfaces can be 
easily fabricated 


Weight can be reduced by the use 
of honeycomb or foamed plastic 
in sandwich construction 

High pressure forming produces 
better physical allowables than low 
pressure forming 

Some forms of elas fiber rein 
forced laminate do not allow the 
use of Poisson's ratio for consider- 
ing the structural analysis 
Conventional design must be modi- 
fied for proper joint attachment 
fitting 


Flexibility of design in glass fiber 
can be used as a valuable aid 


Field serviee of parts i implified 


Small Diesel 


(Continued from page 64) 


Operation of the accelerator pedal 
controls the butterfly valve and alters 
manifold pressure, thus shifting the 
pump regulator rod and varying the 
rate of fuel delivery. Because of the 
small dimensions of the engine, a 
single jet injector is used. Fuel con- 
sumption is said to be 0.43 lb per hp 
hr. 

Apart from its power plant, the 
truck follows standard lines, with for- 
ward mounting of the engine, a plate 
clutch, four speed transmission, and 
open drive shaft to the spiral bevel 
rear axle. Front wheels are inde- 
sprung and_semi-elliptic 
springs are used at the rear. 


pendently 
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SAVE UP TO 40% 


ON COILED TUBE FOR 


GASOLINE FUEL LINES + AIR BRAKE LINES 
LUBRICATING OIL LINES + GREASE LINES 




















ALCOA UTILITUBE, ihe all-purpose aluminum 


coiled tube, offers you savings up to 40 per cent 
over other corrosion-resistant metals. It is ideal for 
carrying air for instrument and brake lines—gaso- 
line and fuel for internal combustion engines—lu- 
bricating oil for engines and machines—fluids tor 
hydraulic systems. 

Alcoa Utilitube bends more easily than annealed 
copper... work hardens less... has excellent form- 
ing and flaring characteristics. It will not cause 
sludge or gum formations. It will not discolor or 
contaminate the fluid it carries. It safely resists cor- 
rosion by hundreds of hard-to-handle compounds 
and industrial atmospheres. In extremely low tem- 
peratures, mechanical properties actually improve. 

Aluminum tube fittings are available from lead- 
ing tube fitting distributors. For complete informa- 
tion, write for the new booklet: Alcoa Utilitube. 


ALUMINUM COMPANY OF AMERICA 
1000-c Alcoa Building, Pittsburgh 19, Pa. 




















ALUMINUM COMPANY OF AMERICA 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 
BUY! i, 


~y / 
SCINFLEX ASSURES 
LOW MAINTENANCE BECAUSE 
IT PERMITS SIMPLICITY 





When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


¢ Moisture-Proof ¢ Radio Quiet « Single Piece Inserts * Vibration-Proof « 
Light Weight « High Insulation Resistance « High Resistance to Fuels 
and Oils ¢ Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connector * No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 


aviation Coarenation 

Export Sales: Bendix international Division, 72 Fifth Avenue, New York 11, N.Y 
FACTORY BRANCH OFFICES. 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan * Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California 
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For Top Performance with Carbide Tools 





fe CARBO-LATHE 


Designed to take full advantage of carbide tools, Lipe’s Carbo- 
Lathe provides the high spindle speeds required for low-cost turning 
of non-ferrous metals, plastics, die-castings and other fast-cutting 
materials. What's more, it has the rigid massiveness, the even-flowing 
power, to take “hogging” cuts and feeds on high-Brinell steels, scaly 
surfaces, weld spots and jump cuts. 


There are 315 speed changes in all—ranging from 95 rpm in 
low gear to 1978 in high. As for precision, every Carbo-Lathe is 
tested to .0015” accuracy overall on an 18” piece. Finish lacks the 
chatter marks of spur gear lathes and resembles a ground surface. 
Extreme rigidity coupled with the smoothness of worm gear drive 
insures freedom from torsional deflection, taper and out-of-round. 


Push-Button Efficiency 


Lipe Carbo-Lathe is available either with the Automatic Electric 
Cycle Attachment shown above, or with special cycle arrangement to 
suit your specific requirements. Minimizes operator motions, limiting 
them to loading and unloading the machine and pressing a button. 
You get more output per man and machine . . . can convert to the 
economies of battery operation. Attachment sold separately—may be 
installed on any Carbo-Lathe bearing a serial number of 200 and up. 


Ile 


Write for full information and delivery datos. 
Send for free folder on Cycle Attachment. 


Marvlacturers of Automotive Clutches and Machine Tools 


Syracuse I, N.Y. 


Lipe -~ROLLWAY CORPORATION 





METALS—— 


(Continued from page 58) 


stability of the market. European 
zinc markets are weak with the metal 
available at about 10% cents per lb. 
Net imports of zinc in 1952 are esti- 
mated to have been close to 500,000 
tons, about 150,000 tons more than in 
1951. Steadily increasing production 
of zine ore in Canada strengthens be- 
lief that zine imports will continue 
large in 1953. 

Zine futures reflect the uncertainty. 
On the New York Metal Exchange 
future positions for zinc are gener- 
ally selling about % cent or more be- 
low the spot price for the metal. Buy- 
ing for the Government account was 
almost negligible in January and it is 
generally believed that stockpile sup- 
plies are adequate. 


Tariff Relief for Zinc and 
Lead Proposed 

The slump in zine and lead prices 
has brought out demand for tariff re- 
lief and officials of St. Joseph Lead 
Co. have given their support to an 
ingenious sliding scale tax on im- 
ports. Under proposed provisions, a 
sort of parity price would be set up, 
with foreign metal admitted free 
when the domestic price exceeded 
parity, but a tax of % cent per lb to 
be imposed for every one cent decline 
below parity. Tentatively 16 cents per 
lb was suggested for the parity price 
at which it is thought the markets 
would ultimately stabilize. 

It appears rather doubtful that this 
proposal will win favor at Washing- 
ton because of the expressed reluc- 
tance to raise tariff walls against 
friendly countries, and in this instance 
both Canada and Mexico would espe- 
cially be affected. But if further price 
declines ensue, no doubt more pres- 
sure will be brought to bear. It might 
be inferred that about 15-16 cents per 
lb is regarded by St. Joseph Lead as 
a fair domestic price for both metals. 
The present import tariffs of 0.7 cent 
per lb for zine and 1.06 cent for lead 
have not had much effect on rate of 
imports, 


Higher Price for Aluminum 

The Office of Price Stabilization 
authorized an increase of % cent per 
lb in primary aluminum effective 
January 22 which brought the price 
up to 20% cents. This was not en- 
tirely satisfactory to producers. How- 
ever, it represented a_ substantial 
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guarantee of their long term earning 
position as the Government contracts 
to buy their entire output from new 
facilities for five years if it cannot be 
sold elsewhere at this price or higher. 

U. S. production of primary alu- 
minum approximated 938,000 tons in 
1952, an increase of about 100,000 
tons over 1951. Had it not been for 
the power shortage in the Northwest 
last year, production would have been 
considerably larger. Total capacity 
by 1955 when all the expansion pro- 
gram is completed will be about 
1,750,000 tons. 

Price decontrol will probably mean 
an increase of about one cent per lb 
for pig aluminum and an additional 
five per cent increase for aluminum 
fabricated products. Neither increase 
will displease zine producers who will 
find their competitive position im- 
proved by a higher price for alu- 
minum. 


No Wide Increase in 
Steel Prices Expected 

No across-the-board rise in steel 
prices is anticipated when controls 
are lifted, but some adjustments will 
be made to correct unbalanced situa- 
tions. OPS officials are quoted as fore- 
casting hikes of about three per cent 
for carbon steel and about nine pei 
cent for stainless and other alloys be- 
cause of ceiling increases in nickel, 
ferrochrome, and ferro manganese. 

January was the best month in stee! 
history. The industry operated at 
99.5 per cent capacity at the new rate 
of 117.5 million tons a year. Pro- 


ducers were busy trying to catch up 


with delayed deliveries and heavy cur- 
rent demand. Most observers agree 
that the industry will operate at o1 
near capacity at least through the 
second quarter. 

Some concern is expressed over the 
increasing competition from European 
steel manufacturers who are making 
every effort to regain lost markets. 
Europe’s total steel output in 1952 
was 109 million tons, the highest ever 
recorded, and its capacity continues 
to increase. 

National Production Authority has 
removed all controls over the uses and 
inventories of tin by the simple ex- 
pedient of revoking five orders: M-8; 
M-24; M-25; M-26; and M-27. This 
means that the only control now re- 
tained by NPA over tin is the report- 
ing requirement under which consum- 
ers and dealers must continue to list 
monthly receipts, shipments, consump- 
tion, and stocks. 

Acting Administrator H. B. McCoy 
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Hurricane Ride, Coney Island, 
showing normal and induced 
planes of rotation 


Greer Accumulators play a vital part in con- 
trolling the operation of the Hurricane Ride in 
Coney Island. After the cars attached to 30-ft. 
arms attain normal speed of rotation, an op- 
, erator thrills the passengers by abruptly rais- 
Panctions Performed by ing and lowering the cars above and below 
GREER ACCUMULATORS their normal plane of rotation by means of a 
4-way valve. Should the hydraulic circuit fail, 
1. PRESSURE STORAGE CHAMBER to provide the accumulator would provide emergency 
a. Main source of hydraulic power power to prevent wreckage due to uncon- 
b. Auxiliary power source trolled swing. Another accumulator is used to 

c. Emegeny power seus smooth out pressure fluctuations. 


2. PRESSURE-VOLUME COMPENSATOR for Let us show you hew te eseure safe, de- 
a. Leakage compensation 


b. Temperature compensation pendable, efficient operation of your equip- 
ment and also reduce the size, cost, and power 
requirements with Greer Accumulators. Write 
4. TRANSFER BARRIER for Fluids and Goses or phone. 


3. DISPENSER OF FLUIDS and Lubricants 


5. SHOCK ABSORBER to 


a. Absorb line shocks = ; : 
b. Reduce pump pulsations ae yy : = 
SEND FOR BULLETIN A n_) ee 
RE cS 


\ 
Greer Hydraulics, Inc. J 
442 18th Street, ACCUMULATOR ts 


U5 PATENTS UNDER OLEAR von 
Brooklyn 15, N. Y. en Ee 
Sales Representatives in Principal Cities 
District Offices: 407 So. Dearborn St., Chicago 5 © 2832 E. Grand Bivd., Detroit W 
Menvlectured and distributed under license in Great Britoin by Finney Presses Ltd, Berkeley St, Birmingham |, England 





said the supply of tin contracted for 


and otherwis« 


obtainable in world 


markets is now foreseen as sufficient 
to meet demands for both defense and 


civilian good 


Foamed Plastic 


(Continued from page 41) 


from the punch die. This is illustrated 
in Fig. 3 
Another 


is to 


Lockfoam 


trengthen an aileron section of 


application for 


the F-94C Starfire 
1, three members of Lockheed’s plas- 
tics department pour the Lockfoam 
which 


As shown in Fig. 


begins foaming immediately 
after 1% minutes of premixing. Tem- 
perature of the metal aileron surface 
is brought to 120 F for preheating, 
and heat produced during the chem- 


Afte) 


pouring the curing cycle takes seven 


ical action raises it to 200 F. 


hours. The steam-heated jacket which 
holds the aileron is encased in metal- 


sprayed, copper steam coils. 





WORLD’S LARGEST 
MANUFACTURERS OF 
FUEL INJECTION 
EQUIPMENT 


For Diesel Engines 





Fuel Injection and Electrical Equipment 


Depots and Service Agents in over 100 countries 


C.A.V. DIVISIOM OF LUCAS ELECTRICAL SERVICES tmc., 653. 


TENTH AVENUE, MEW YORK 19, WLY, 


Sales Office: 148620 DETROIT AVENUE, CLEVELAND 7, OHIO 


® 174-479 


Valve Mechanism 


(Continued from page 27) 


design and moves the pressure reg- 
ulator valve to supply a lower main 
line pressure with low engine loading 
in Drive. The governor pressure low- 
ers the main line pressure at high 
speeds. If the engine is heavily loaded 
for a forced downshift, the vacuum 
modulator tends to move the pressure 
regulator valve for a higher main line 
pressure. This action is opposed by 
the governor pressure so that the low 
band is not applied too drastically as 
the shift valve moves to the low range. 

Governor modulation of the main 
line pressure also provides smoothe1 
upshifting at low throttle by reducing 
the line pressure for a softer clutch 
application. 

The vacuum modulator is inopera- 
tive and the governor pressure is cut 
off when the selector lever is placed 
in Low or Reverse since a higher main 
line pressure is required in these posi- 
tions for a firm band application. 


tele] @ mm 


MANUAL OF ENGINE TEST METH 
ODS FOR RATING FUELS, published by 
tmerican Society for Testing Materials, 
1916 Race Street Philadelphia 2% Pa 
Price $S.00 The second edition of this 
manual incorporates all of the 








bt) poagre 
changes in the five standard methods for 
rating motor, aviation, and Diesel engine 
fuels that have been adopted since their 
earlier publication in 1948. The six ex 
tensively revised supplements contain in- 
formation on the best practices currently 
n use for laboratory facilities, installa- 
tion of the engine test units, provisions 
materials and electrical, 
water and air services, and the operation 
and maintenance of the units An im- 
portant Improvement in the manual is the 
inclusion of an extensive index Users 
will find the index of considerable service 
in locating needed information quickly 
and conveniently Two methods which 
apply to motor fuels describe the test 
procedures for determining the knock 
characteristics of fuels for use in spark- 
ignition engines, the first in terms of 
ASTM Motor octane numbers, the second 
in terms of ASTM Research octane num- 
bers An important modification in the 
“Motor” and “Research” methods  pro- 
vides for the use of a detonation meter 
as an alternate for the “bouncing pin” 
described in the earlier edition to de 
termine Knock intensity Two methods 
which apply to aviation fuels, describe the 
test procedure for determining the knock 
characteristics of fuels for use in aircraft 
engines of the spark-ignition type, the 
first at a lean fuel/air ratio, the second 
at knock limited power under supercharge 
rich-mixture conditions. The last method 
which applies to Diesel fuels, describes 
the test procedure for determining the 
ignition quality of Diesel fuels in terms 
of ASTM Cetane number All of the 
methods have come into widespread use 
and are of great industrial significance, 
not only to the suppliers of fuels, but 
also to user of fuels and designers of 


for reference 


engines 
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The trend is to more stampings 


WITH LISS presses... 


1200 14-gauge drip pans are drawn and formed daily in this 
Bliss press which has a 400-ton blankholder pressure and 200-ton 


plunger capacity 


A new 600-ton Bliss double-action Hydro-Dynamic press 
helps Carrier Corporation produce nice-to-look-at but tough- 
to-make contours for its line of air conditioners. 

Carrier's Vice President of Manufacturing reported that, 
“By varying ram, blankholder and cushion pressures and 
the draw cycle, we have been able to complete difficult draw- 
ing operations with sharp corners and small radii at the 
bottom... Actually, the press has exceeded our expectations’ 

Top performance? Of course—buit it’s all a matter of pick- 
ing the proper press. It's what Bliss engineers mean by “the 


rigtt press for the job? 


W. 








BLISS COMPANY, 
E. W. Bliss (England) Ltd., Derby, England 
E. W. Bliss Company (Paris), St. Quen sur Seine, France 


PRESSES, ROLLING MILLS, SPECIAL MACHINERY 


Versatile Bliss Hydro-Dynamic 
Allows Unusual Metal Design 


CANTON, OHIO 












Hard-to-make contours in this center-section stamp 





ing for a Neathermaker are drawn fron: 20-gauge 
steel at the rate of 1800 daily. 















Top panel for window-model Room Air Conditioner 





has intricate contours, sharp corners and bottom 





radii. Yet Carrier was able to produce them at the 





rate of 1200 per eight-hour shift. 


















ON YOUR 














Branch offices in Chicago, Cleveland, Dayton, 


New York, Philadelphia, Rochester, Toledo; and Toronto, Canado. West Coast Repre- 
sentatives: Moore Machinery Co., Los Angeles and San Francisco; Star Machinery Co., 


Seattle. Other dealers in United States cities and throughout the world 


Detroit, Indianapolis, New Hoven, 








PRESS IS MORE THAN A NAME 
--- IT’S A GUARANTEE! 
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This Picture 
IS WORTH 
1000 WORDS 


Show ~ 





to Your Drivers 


WHEN IT COMES TO 
TRAINING industrial truck 
operators, one picture is worth a 
thousand words. Clark’s new 
“Safety Saves’’ movie is the only 
driver safety-training film in the 
materials handling field. It’s a 30 
minute sound movie, filmed entirely 
“on-the-job’’, and it’s available to 
you on a loan basis. 









we i 


1. “W's fun to watch 
the scenery, it's sofer 
to watch the road.” 


2."All right then 
you won't moke that 
mistake again!” 


You (and your drivers) will see 
hair-raising examples of how not to 
handle a fork truck, as 
demonstrated by Willie the Cowboy. 
After you’ve seen Willie’s way, 
ou’ll s@e the safe, correct way to 
rive and take care truck. To 
help cut accidents and improve 
driver performance, ali your drivers 
eel ep “Safety Saves’. Use the 
coupon to indicate when you want 
it—the only cost to you is 

return postage. 


CLARK Gas powers. 
“FORK TRUCKS 


INDUSTRIAL TRUCK DIVISION 
CLARK EQUIPMENT COMPANY «+ 


Send “Safety Soves”: 
Alternate dotes 


Battle Crock 68. Mich. 


Date waonted_____ 





Name — 





Firm Name - — 
Street — 
City 
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Weight Reduction in Trucks 


(Continued from page 46) 


Fig. 3—Vibration ma- 
chine for testing cer- 
tain truck components 


vear and shaft. Both gears have 
weights attached to them which meet 
at the center every revolution. Thus 


vertical forces are created by the ma- 
chine and the period of these forces 
can be varied by changing the speed 
of rotation. 

When the rigidly at 
tached to the front bumper of a truck 


vibrator is 


as is shown, the entire vehicle can be 
different 
natural periods of various parts can 


vibrated at speeds and the 
be readily determined. 

If the natural period of some com 

the nearly the 
that of (500-600 
this 
cause trouble. Any change which will 
the period of 
definitely out of the range of the tire 
the 


ponent 1s Same or 
the 


component 


Same as tires 


cpm), will surely 


bring natural unit 


will eliminate possibility of 
trouble. 
We have even corrected difficultie 


that 


’ 


reported in all-inclusive term 


called “shimmy” by using the vibra 
tor to locate the flexibility which wa 
responsible. 

Figure 4 shows an endurance test 
on engine timing gears which are lo 
cated inside the timing gear cover on 
the right. In the driving shaft which 


is connected to the crankshaft gear 





double 
The joints in 
90 deg off 
Further, 


is a small flywheel and a 
jointed propeller shaft. 
this shaft 
the conventional] 
the shaft is running at quite an angle. 
This sets up an 
the crankshaft 


and 


are assembled 


manner. 
uneven rotation in 
gear. Inside the box 
the gear 
is another small flywheel which pro- 


connected to camshaft 
driven 
uneven rotation of the 

The of this 
test can be increased or decreased by 


vides some resistance on the 
the 


gear. 


gear to 


driving severity 


changing the angle of which the 
joints are run or by changing the 
weight of the flywheel connected to 


the driven camshaft gear. 





Fig. 4—Setup for testing endurance of 
engine timing gears. 





AIA Forms Committee 

on Guided Missiles 
The Aircrait 
recently 


Associa- 
announced the estab- 
lishment of a guided missile commit- 
tee by the board of governors. The 
being formed, 
will act in behalf of the guided missile 
manufacturers on collective problems 
regarding research, engineering de- 
sign, development, construction, and 


Industries 
tion 


new committee, now 


testing of guided missiles. It also will 
coordinate industry action on mutual 
problems arising in the military ser- 
vices’ requirements and procurement 
procedures for missiles. 

Indicative of the strides being made 
in the guided missile field is the fact 
that the Air Force has earmarked an 
estimated $527 million for procure- 
obligations in fiscal 1954—an 
amount more than five times the ob- 
ligations of over $97.4 million for 
fiscal 1952. 


ment 
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Steel Valve Tappets 


(Continued from page 37) 


used is a combusted gas with propane 
and ammonia added. The pieces are 
quenched in oil from a temperature 
of 1540 F, and develop a final hard- 
ness of Rce58. The crown then is fin- 
ish honed and the stem finish ground, 
developing a surface of six micro 
inches average roughness on the face 
of the tappet, and 12 microinches 
on the stem. A stress-relieving opera- 
tion at 350 F for one hour does not 
reduce the hardness, but does help 
in reducing warpage. Tolerances on 
the finished valve tappet require that 
out-of-roundness and taper of the 
stem be held to less than 0.0003 in., 
that the face be square with the axis 
to within 0.001 in., and that a crown 
of 50-in. radius be developed on the 
head of the tappet. 

The small socket in one end of the 
stem caused considerable trouble in 
the developmental stages of the proc- 
ess. When the socket was machined 
in, tool marks tended to mar the sur- 
face. By cold forming it in two steps, 
the first operation centers the blank 
and partially forms the socket, and 
the second step, performed with a 
highly polished pin, finishes the cav 
ity accurately to size and contour and 
also produces a smooth finish. The 
piece also showed a tendency to crack 
at the thin wall of the socket, prob 
ably because of the shear cutoff that 
occurred there. Improved cutoff too] 
in the Boltmaker overcame this diffi 
culty. 

An additional refinement in th 
process now decided upon is the use 
of a Hogue wire drawing stand at th: 
soltmaker, so that hot rolled stock 
can be fed through the draw to re 
duce it in diameter, and the resulting 
cold drawn wire fed to the Boltmake 
as at present. It has been estimated 
that the difference in mill price be- 
tween hot drawn and cold drawn wire 
will more than offset the additional 
processing cost at the cold heading 
operation. As the wire will be headed 
within a few seconds after the cold 
drawing operation, no difficulty from 
age hardening of the steel because of 
the draw is anticipated. 





AUTOMOTIVE 
INDUSTRIES... 


is your News Magazine of 
Automotive and Aviation 


MANUFACTURING 
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- will do for Se 


You can blame us for 


OBSOLESCENCE 


OBSOLESCENCE IS MORE than a matter of 
age— it’s often Man-made. The fork trucks you bought from 
us 10 years ago were the best money could buy —THEN. 
But today they’re obsolete. 

And frankly, we're responsible for it. Obsolescence 
is the result of what we’ve been doing the past 10 years: 
constantly working on ways to improve those trucks. Our 
older models never saw the day when they could come close 
to what we’re building now. These new CLARK trucks are 
designed to do more work-——-and do it faster, better and at 
lower cost. They’re built to last longer. And with the multi-job 
attachments we’ve developed for them, they not only do more 
work, they do more kinds of work. Today’s truck is amazingly 
adaptable and extra-useful. 

Here’s a complete line of modern trucks —-gas, 
electric and diesel powered that will outproduce your ald 
equipment. You bought your original truck because you 
wanted to cut costs and increase efficiency. Now, competitive 
cost is more important than ever. And now is the time to 
replace the old equipment. 

Your local CLARK dealer can give you the pre- 
scription for curing obsolescence— the specific reasons why 
new ©LARK trucks are an investment in money-saving. Yes, 
you can blame us for obsolescence. But when you see what 
our new 
equipment gp ery 
you, we’re 
pretty sure 
you'll thank 
us for it. 


; (0) P a) 


INDUSTRIAL TRUCK DIVISION ¢ CLARK EQUIPMENT COMPANY © PATILE CREEA 6%, MICHIGAN 


Please send Material Handling News 


() Have Representative Call 


) Movie Digest 


Name 
CLARK Firm Name 


EQUIPMENT 


Street 


City 











AUTOMOTIVE INDUSTRIES 


YOURS FOR THE ASKING... 


the nw AUTOMOTIVE INDUSTRIES 
EDITORIAL INDEX (Vol. 107) 


covering all 12 issues from July 1 to December 15, 1952 


The handy Editorial Index saves 
hours of searching for specific 
subjects covered in past issues of 
AUTOMOTIVE INDUSTRIES. 
It’s a quick summary of ALL the 
editorial articles listed alphabet- 
ically by subject, along with page 
numbers and dates of the issues in 


which they appear. 


Mail Coupon today to 
Editorial Department 


Chestnut & Séth Sts. 
Philadelphia 39, Po. 


® 


vvvrvrovvyv ¥ 


IMPORTANT! There is a limited 
supply of the previous Editorial 
Index (Vol. 106, Jan. 1, 1952 to 
June 15, 1952 issues). If you did 
not request your copy previously, 
do it now and have a complete 
AUTOMOTIVE INDUSTRIES 
editorial record for 1952. 


Send for your time-saving Edi- 
torial Indexes today, using the 
coupon below. 


Please send me the new AUTOMOTIVE INDUSTRIES Editorial Index 
covering the 12 issues from July |, 1952 to December 15, 1952 (Vol. 107). 
Place a check mark here if you also want the previous Editorial 
Index (Vol. 106). 


Company 


Street 
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If you make any parts like these.... 


| (w 
| a 


me 


| Pump Cylinders 









Piston Pins Jacks 


Gun Barrel Drills { 


Axles (front and rear) Axle Housings 


Bearing (Races) Propeller Shafts 


Airbrake Parts Bobbins 


Drag Links Push Rods 


Table Rollars Rocker-Arm Shafts 


Exhaust Lines Hollow Spindles 


Drill Shanks Shock-Absorber Casings 


Frame Spacers Spring Bushings 


n 
Grease Guns lroner Rolls 


Armature Bodies 


a 


Tie Rods 


Hydraulic Brake Lines Drill Collars 


Fi 
iller Tubes — 


Hydraulic Hoist 





Cylinders Spool Holders 
y" r . , 
Ignition Wire Tubes Golf Shafts ; . 
Radio Parts Transmission Parts \ 
Bushings Spindle Caps 
¥ o> 
} 








you Can a a 
make them brn 


ballon, faite ender bets cot 


with SHELBY SEAMLESS STEEL TUBING 


ECAUSI Shelby Seamless comes to you with the metallurgically and dime nstonally accurate as the 


basic shape and hole already made you can elim- 
inate or greatly reduce many time and labor-con- 
suming operations connected with boring and ma- 
chining. You also save the wear and tear on expensive 
tools, as We ll as the ne edless waste of steel. 


Another important advantage in using Shelby 


Seamless Tubing is that its excellent machining 
characteristics and uniformity speed up production 
and improve the quality of your output. You can turn 


out parts by the millions and the last part wil be as 


first part produced. 

Shelby Seamless Steel Tubing ts available in a com- 
plete range of sizes; in different wall thicknesses; vari- 
ous finishes and steel analyses. Our engineers will be 

glad tosubmit recommendations based 
on a study of your particular require- 
ments. 

All Shelby Seamless Tubing is pierced from 
solid billets of uniform steel. This is the one 


manufacturing method that assures absolute 
uniform wall strength. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
( Tubing Specialties ) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U N ii 


| ee 


U°S°S SHELBY SEAMLESS MECHANICAL TUBING 


$ bah SS 
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STOP 
VIBRATION 


and 


Improve Equipment Layout 

Reduce Machine Installation Costs 

improve Work Quality 

Reduce Maintenance 

improve Employee Efficiency 
Write for your free copy of 


Bulletin G-105 


Representatives 

in Principal Cities 

THE KORFUND 
SS 


KORFUND 


— 
48-02A Thirty Second Place, Long Island City 1, N. Y. 
In Canada: 510 Canal Bank, Ville St. Pierre, Montrea! 











Exngiutttd 
AN INVITATION 


TO YOU 10 GO 
PLACES WITH 


of Structures. Has 


A secure future, exceptional worked on 
opportunities for advancement, 
and a high starting salary await 
you at FarecHitp, We have open- 
ings right now for qualified en- 
gineers and designers in all 
phases of aircraft manufactur- 


ing. 
Paid vacations, liberal health 
and life insurance coverage, ’ 
5-day, 40-hour week as a base. 
Premium is paid when longer 
work week is scheduled. 


(hGINt AND AIRPLANE CORPORATION 


A= FAIRCHILD Arcrat Division 


HAGERSTOWN, MARYLAND 











many top 
aviation projects in the 
aircraft industry, spe- 
cializing in structural 
problems. 











TOo/CHECK SPEEDS periopicaity 
To SHOW SPEEDS continuously 


USE JONES TACHOMETERS 


write for Catalog 


JONES MOTROLA CORP. 
STAMFORD ° CONN. 














PIPE and AUTOMOTIVE PLUGS 
%y and FITTINGS & 
Ferrous & Non-Ferrous 
PITTSBURGH PLUG 
AND PRODUCTS CO. 

Pittsburgh 15, Pa. ° Evans City, Po. 

Fe AND TOOLS FOR 
GEAR PRODUCTION 
The Fellows Gear Shaper Company, Springfield, Vt. 


a Ce a 


J“€ONTROLS 


SYNCHRO-START PRODUCTS, INC. 
8151 N. RIDGEWAY AVE., SKOKIE, ILLINOIS 
See our full page “ad” in the STATISTICAL ISSUE p. 415 





Jlew and 


AND ACCESSORIES CARRIED IN STOCK 


Switch Material ©@ Spikes and Bolts © Track 
Tools @ Ties @ Tie Plates @ Bumpers @ 
Complete Side Tracks 


BUILDERS STEEL SUPPLY CO. 
420! WYOMING P.0. BOX 186- DEARBORN, MICH. 











AUTOMOTIVE 
INDUSTRIES’ 


Readers 
are always well 
Informed 


® 
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An Open Letter to Executives in charge of... 


AIRFRAME Manufacturing =- 


This message is addressed to the executives responsible for airframe assembly or 
fabrication who have a production problem involving such things as cowlings, wing 
tips, wheel doors, fairings, air-scoops & ducting, seats, ailerons, flaps, trim tabs, 
dorsal fins, elevators, rudders or related jobs. We operate a fine, modern and com- 
pletely equipped plant for aluminum metal forming and fabrication of aircraft parts 
and assemblies. Our equipment and facilities include: 


1. Shears 5. Stretch Presses 8. Complete tool making Facilities 
2. Routers 6. Aluminum Heat Treat a. Jigs 

3. Hammers 7. Painting & b. Fixtures 

4. Presses Finishing c. Aircraft Dies & Hard Tools 


Our plant, with 50,000 square feet, is within quick hauling distance of every aircraft 
manufacturer and prime contractor on the West Coast. Our organization includes 
executives and engineers with years of aircraft experience. Work gladly accepted on 


negotiated or bid basis. We invite your inquiry ° 
and personal inspection of our facilities. Y Bite Mod 
: Pydsident 
MODGLIN C0 INC 3235 San Fernando Road, Los Angeles 65, Calif. 
“y » Phone Cleveland 6-2213 





MEN AT WORK 


in the private offices and in all corners of automotive and aviation indus- 
trial manufacturing plants, influence the buying of materials, tools, 
machinery and equipment. 


In addition to the buyers whom your own salesmen contact, 


AUTOMOTIVE INDUSTRIES 


reaches men whose names you'll never know—but whose recommenda- 
tions may mean millions to you. 


Also Automotive Industries helps to create and maintain the good repu- 
tation of your product in quarters where that help will do the most good. 


Automotive Industries 


A Chilton Publication 
Chestnut & 56th Sts. Philadelphia 39, Pa. 
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AC Spark Piug Div 

Acadia Div. Western Feit 
Works 

Accurate Bushing Co 

Ace Plastic Co 

Acme Aluminum Alloys, 
Inc. 

Acushnet Process Com- 
pany 

Aeroquip Corporation 

Aetna Bali & Roller 
Bearing Co 

Airborne Accessories 
Corp 66 

Air-O-Matic Power Steer 
Corp. 

Ajax Manufacturing Co., 
The 

Allegheny - 
Corp 

Allen Mfg. Co. 

Allied Products Corp 

Allison Division GM 

Alimetal Screw Products 
Co., Inc. 

Aluminum Co 


Ludium Steel 


of Amer 
75-81 
Aluminum Industries, 
Inc 
American Bosch Corp 
American Brakeblok Div 
American Broach & Ma- 
chine Co 
American Chain & Cable 
Co. 
American Chemical Paint 
Co 
American 
Co 
American Non-Gran 
Bronze Co 
American Steel 


Hard Rubber 


Foun 
dries 

Apex Machine & Tool 
Co. 

Armstrong Cork Co 

Associated Spring Corp 

Automatic Spring Coiling 
Co. 

Automotive Gear Works 

Automotive Industries 

Avco Mfg. Corp 


8 


Babcock & Wilcox Co., 
Tubular Products Div 
Baird Machine Co., The 67 
Bakelite Co., Div. Union 
Carbide & Carbon Corp 
Baldwin-Lima-Hamiiton 
Corp 
Barber-Coiman Co 
Barnes Co., Wallace 
Barnes, W. F., & John 
Barnes-Gibson-Raymond 
Bendix Aviation Corpora 
tion 
Bendix Products Div 
Eclipse Machine Div 
Scintilla Magneto Div 
Stromberg-Elmira Div 
Zenith Carburetor Div. 
Bendix-Westinghouse 
Automotive Air Brake 
Co ° 
Bethiehem Stee! Co. 
Binks Mfg. Co. 
Biack & Decker Mfg. Co 
Blakeslee & Co.,G. S 


Bliss Co., E. W. 
Biood Bros. Machine Co. 
Bodine Corporation, The 
Borg & Beck Div 
Borg-Warner Corp. 
Brainard Steel Div 
Brown Corp., The 
Brush Electronics Co. 
Buckeye Tools Corp 
Builders Steel Supply Co 
Bullard Company, The 
Bulldog Electric Products 
Co. 
Bundy Tubing Company 
Burdett Mfg. Co. 


Cc 


C.A.V. Division of Lucas 
Electrical Services, inc 

Camcar Screw & Mfg. 
Corp 

Campbell, Wyant & Can 
non Foundry Co 

Carboloy Dept. of Gen 
eral Electric Co. 

Chambersburg Engineer 
ing Co 

Chefford Master Mfg. Co 

Chicago Rawhide Mfg. 
Co. 

Chicago Rivet & Machine 
Co. 

Chicago Screw Co., The 

Chiksan Co. 

Cincinnati Cleaning & 
Finishing Machinery 
Co 

Cincinnati Milling Ma 
chine Co 

Cincinnati Shaper Co. 77 

Clark Bros. Co 

Clark Equipment Co 86-27 

Clearing Machine Corp. 

Cleveland Container Co 

Cleveland Metal Abra- 
sive Co 

Cleveland Punch & Shear 
Wks. Co., The 

Climax Molybdenim Co 

Clinton Machine Co 
Metalimaster Div. 

Colonial Broach Co 

Columbia-Geneva Steel 
Div 89 

Cone Automatic Machine 
Co., Inc 

Connecticut 
ber Co 

Continental-Diamond 
Fibre Co 

Continental Motors Corp 

Continental Screw Co 

Continental Tool Works 
Div 

Coolidge Corp 

Cotta Transmission Co 

Crescent Co., Inc 

Cross Company, The 

Cummins Engine Co 


Hard Rub- 


D 


Danly Machine Special- 
ties, Inc. 

Davis & Thompson Co. 

Deico Products Div. 
G.M. 

Detroit Aluminum & 
Brass Corp. 

Detroit Stamping Co 


© Index to 


The Advertisers’ Index is published as a convenience, 
care will be taken fo index correctly. No allowance 


Detroit Steel Products 
Co 

Dillon & Co., Inc., W. C 

Disston & Sons, inc., 
Henry 

Dixon Automatic Tools, 
Inc 

Do-All Co., The 

Dole Valve Co., The 

Donaldson Co., Inc 

Dow Corning Corp 

Dumore Co. 

Dunbar Brothers Co 

du Pont de Nemours & 
Co., Inc., EE. 1 

Dykem Co., The 

Dynamatic Corp 


E 


Eaton Manufacturinng 
Co 

Ekstrom, Carison & Co 

Elastic Stop Nut Corp 

Eico Tool & Screw Corp. 

Electric Auto - Lite Co., 
The 

Electric Furnace Co., The 

Electric Storage Battery 
Co. 

Fimes Engineering Div 

Elwell-Parker Electric 
She coccceoccoes. 

F vans Products Co 

Ex-Cell-O Corp. 

Excelsior Leather Washer 
Mfg. Co. 


F 


Fafnir Bearing Co. 

Fairchild Engine & Alir- 
plane Corp. 

Fairfield Mfg. Co. 

Farquhar Co., A. B. 

Fasco Industries, Inc.... 

Federal-Moqul Corp 

Fellows Gear Shaper Co., 
The 

Fitzgerald Mfg. Co., The 

Flexonics Corp. 

Foote-Burt Company, 
The 

Fostoria Pressed Stee! 
Corp. 
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“,..1 urge employers 


to install the 
Payroll Savings Plan...” 


* M. B. FOLSOM 


Treasurer, Eastman Kodak Company 


“Continued saving will play an important part in protecting us against a 
renewal of inflation. The person who saves contributes to the nation’s stability 
and to his family’s security. He can now also obtain a higher return on his 
investment than he could in the past, because of the improvements in Defense 
Bonds now offered by the U.S. Treasury. I urge employers to install the 
Payroll Savings Plan wherever practicable, and employees to take advantage 
of such plan. By investing regularly in improved Defense Bonds, Americans 
serve their nation’s interests as well as their own.” 


if your company does not have the Payroll Savings 
Plan— 

Please tear out this page and send it to the “Big 
Boss.” Urge that he read, carefully, Mr. Folsom’s su- 
perb summary of the Payroll Savings Plan and its 
benefits for employers, employees and our country. 

The following figures should be particularly inter- 
esting to anyone not familiar with the wide adoption 
and the steady growth of the Payroll Savings Plan: 

@ 45,000 companies offer their employees the Payroll 

Savings Plan. 
® since January 1, 1951, enrollment in The Plan has 

increased from 5,000,000 to 7,500,000. 
® in some companies, more than 90% of the employees 

are systematic bond buyers—in literally thousands 

of other companies, employee participation runs 

60%, 70%, 80%. 


* payroll savers are putting aside $150,000,000 per 
month in U.S. Defense Bonds. 


* the cash value of Series E Bonds held by individuals 
on December 31, 1951, amounted to $34.8 billion- 
$4.8 billion more than the cash value of Series E 
Bonds outstanding in August, 1945, 


Phone, wire or write to Savings Bond Division, U.S. 
Treasury Department, Washington Building, Washing- 
ton, D.C. Your State Director will show you how easy 
it is to install and maintain the Payroll Savings Plan. 





If you have a Payroll Saving;s Plan, your State Director will show 
you how to build employee participation through a person-to- 
person canvass that puts an Application Blank in the hands of 
every employee. That's all you have to do—your employees will 
do the rest. 











The U.S. Government does not pay for this advertising. The Treasury De- 


partment thanks, for their patriotic donation, the Advertising Council and <) 
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ZOLLNER 
CLEAR MATIC’ § 
PISTONS 


*T M Reg Pat 
App. For 


Design adaptable to full skirted 
or slipper-type pistons for gaso 
line engines for every purpose 


Heralded by engine builders everywhere as sensational, the 
Zollner developed CLEAR-O-MATIC Piston reduces required 
clearance to less than .001 with positive uniformity of skirt 
bearing under all temperatures. The steel tension member 
incorporates in the aluminum piston the same effective ex- 
pansion as the ferrous cylinder itself. Spectacular in perform- 
ance, the CLEAR-O-MATIC Piston results in a quiet engine 
with no cold slap, reduced friction without loss of durability 
or heat conductivity. We suggest an immediate test of these 
advantages in your engine. 


. 
; 
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Clearance maintained uniformly at all coolant 
temperatures from 20 below zero to 200 F. 


Effective expansion identical with ferrous cylinder. 


Steel tension member, with same effective expansion 
as cylinder, maintains uniform skirt clearance through 
entire temperature range 


Normal diametric clearance usually less than .0O1 
with uniform skirt bearing. 


Durability and conductivity comparable to heavy 
duty design 


@ ADVANCED 
ENGINEERING 

@ PRECISION PRODUCTION 
in Cooperation with 


Engine Builders 


The Original Equipment PISTONS 


ZOLLNER MACHINE WORKS « FORT WAYNE, IND. 





if you make hollow parts, here’s where 


you can save steel and machining time 


HE hole is already there when you use Timken’ 

seamless tubing. Often, you can go right into finish 
boring as your first production step. You save machin- 
ing time. Screw machine stations can be released for 
other operations. You get added machine capacity 
without additional machines. 

By using Timken seamless tubing in place of bar 
stock, you save steel, too. Scrap loss is cut. You get 
more parts per ton of steel. And to help you save even 
more steel, the Timken Company offers a tube engi- 
neering service which recommends the most economi- 





SPECIALISTS IN FINE ALLOY STEELS, 


GRAPHITIC TOOL STEELS AND SEAMLESS 


cal tube size for your job—guaranteed to clean up to 
your finished dimensions. 

Timken seamless tubing gives you high internal 
quality because the piercing process by which it is 
made is basically a forging operation. Result: a uniform 
spiral grain flow for greater strength and a refined 
grain structure which brings out the best quality of the 
metal. And the Timken Company's rigid control keeps 
this quality uniform from tube to tube and heat to heat. 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: TIMROSCO”. 


TUBING 





